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SOCIO-PSYCHOLOGICAL INVESTIGATION OF AIRPLANE NOISE IN
THE VICINITIES OF THREE SWISS AIRPORTS IN ZURICH,
GENEVA, BASEL, - MAY 1974

Study Group for the Investigation of Airplane Noise.

I Summary of the results

The extent of airplane noise and its effect vere investi-
gated in 1971/72 in the vicinity of three civil airports in
Switzerland, in Zurich, Basel and Geneva,

The results of noise measurements and calculations are
available in the form of noise maps for each of the three
areas. To measure the stress due to airplane noise the
Noise and Number Index (NNI) was applied. In the vicinities
of the airports 400 households were randomly selected in
each of three noise zones (of 10 NNI intervals each)., A
total of 3939 questionnaires could be evaluated, one quarter
of which came from areas without airplane noise. Concurrently
traffic noise was measured in areas of Basel and expressed
in sum-total levels L50 and the reaction of 944 persons was

elicited by interrogation.

Most Important Results

- The extent of disturbance showed a close and assured
relationship to the level of airplane and traffic noise
based on the method of self evaluation.

- With increased airplane or traffic noise the following
leisure activities or symptoms were found to be disturbed:
conversation, T.V, watching, radio listening, vibration of
houses, recreation, sleep, alarm, work. Airplane noise was
found to be most interruptive to conversation while traffic
noise affected sleeping and leisure activities most often.

- The spontaneous mentioning of airplane noise as a
disturbing factor did increase with higher airplane noises.,
Analogously increased traffic noise led to more frequent
statements of it as a factor of disturbance; in these cases
the complaints about airplane noise decreased.

- Behavior, sleep and satisfactory housing conditions
were influenced negatively by airplane noise. Especially
noteworthy was the

*) Numbers in the margin indicate pagination in the foreign
text.
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increased consumption of sleeping medications, use of ear
plugs and frequency of medical consultations as well as the
closing of windows, a decreased spending of time out of
doors and satisfaction with housing conditions in areas of
higher airplane noise.

- The frequency of psychosomatic symptoms or chronic
fatigue, however, did not show a direct dependency on airplane
noise.

- The analysis of noise sensitivity showed that a number
of personal or social factors had a weak but significant
influence on the results. Thus, for instance, the noise
sensitivity was increased in persons .o had an increased
fear of airplane disasters or who had lived in the areas for
a long period of time. It wvas reduced in persons with greater
flying experience or with professional connections to the
airport, The results showed that sensitivitvy to nolse
increases with the length of exposure,

- Taking all effects referred to into account, the following
relations between airplane noise and disturbance become
obvious:

~ Below 34 NNI: 1’ttle stress due to airpi..e /3
. noise, quality of life is little affected.

- 35 to 44 NNI: medium stress due to airplane
noise, quality of life iz affected

- Above 45 NNI: 1intense stress due to airplane
noise. Quality ¢f life is strongly affected.

These relationships could provide the basis for .aws and
directives of the administration in rcgional and air traffic
planning.
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§ II General Commission and Plan of Rese~rch

On December 18, 1967 the Swiss Federal Council appointed
a rtudy group for socio-psychological airplane noise research
N and commissioned it to plan and prepare an investigation
into the extent of airplane noise and its effect on the
population living near airports.

: On July 1969 ithe study group submitt-d two documents to
B the Swiss Federal Council:

- A report of the extent of airplane noise in the areas
of the airports Basel-Mulhausen, Geneva-Cointrin and
Zurich-Kloten, prepared by expert group I (consisting
of Prof. K. Battig, Dr. A. Gilgen, Dip. ing. J.R.
Hediger and Prof. A. Lauber). In this report the noise
capacity was calculated, the effects, however, were
estimated, based on results of research in foreign
countries.

- A detailed study plan for the three civilian airports
and a cost estimate.

Based on the report the study group concluded that
socio-psychological research in Svitzerland is needed for
the following reasons:

- The results of foreign studies can not simply be applied
to conditions in Switzerland since the location of the
airports ana .he reaction of the affected population
are only partly comparable.

- In the Swiss research project - contrary to foreign
studies - the surrounding noise, especially that of
street traffic, should be considered. This would
make it possible to correlate airplane noises with
those of other traffic systems.

- Exact measurements of airplane noise in the surrounding
areas of the three airports are needed to either confirm
or correct the mathematically established noise zones.

- The results of the socio-psychological research should
permit the evaluation of measures which had been taken
before the completion of the research project,
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The goals of the planned psycho-social research by the
study group are as follows:

- Determination of the degree of airplane noise the areas
surrounding
the airports of Basel-Mulhausen, Geneva-Cointrin and
Zurich are subjected to.

- The results of the research should provide the basis
for legislative measures, for regional planning and for
noise abatement in air traffic.

For the execution of the project the following plan was 16
suggested:

- Measurement of noise and calculation of noise zones
will be transferred to the department of Acoustic and
Noise Abatement of the EMPA (Swiss Federal Material
Testing and Research Institute for Industry, Building
Industry, and Trade). (Dir.: Prof. A. Lauber).

~ The Sociological Institute of the University of Zurich
(Dir.: Prof, Dr. P, Heintz) will be commissioned to
conduct the sociological phases of the project. The
institute will be responsible for the theoretical part,
the selection process, the design of the questionnaire,
the satisfactory conduct of the interviews and the
evaluation of the results. A test institute will be
commissioned with the actual conducting of the interviews
in Zurich, Basel and Geneva.

- The study group will appoint a study committee under
the Jdirection of Prof. Dr. E, Grandjean for the coordination
of the acoustical and sociological work which will also
be responsible for the execution of research according
to the general plan.

On December 8, 1969 the Swiss Federal Government issued
the order to the study group to proceed with the project
according to the proposal of July 31, 1969, The Air Administration
of the Swiss Federation was charged with the supervision of
the study and the study group. Half of the expenditure of
Fr. 700,000 was to be paid by the cantons of <urich, Basel
City, Basel County, and Geneva, the other half by the Swiss
Federal Government.
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IIl RESEARCH REPORT

by Peter Graf, El. ing. HTL; Hans Peter Meier,Lic. phil
Richard Muller, lic. phil.

1. Noise and reaction - some Basic Concepts

1.1, Introduction

Noise is sound evaluated as undesirable. Consequently,
from what point on sound becomes noise depends on the evaluation
of an individual and his own frame of reference. The reaction
of individuals to sound, therefore, has to be based on and
explained in reference to the stimulation and information
processing system in the human organism.

Although there is no definitive theory of organismic

stimulation and information processing in existence 1). it

is quite clear, based on early research [1]: the conversion

of stimuli into sensations and reactions, e.g. the stimuli-
reaction-transformation, is a complex transmutation or coding
process of physical energy, first into sensory activation and
then into internal repertories of interpretations, evaluations
and reaction, dependent on previous experiences with such
stimuli [2, 3].

Therefore, the reactions of an individual to sound
cannot simply be considered as a simple function of *‘he
energy of sound pressure and other physical paramete s of
sound propagation. Rather, it has to be seen as an association
process in which the stimuli, caused by sound waves, are
converted ‘nto excitation energy, redirected into an internal
association system and there explained, evaluated and interpreted.

Finally, as consequence of the stimulus interpretation,
in an additional association process reactions are determined
which represent the behavioral reply of the individual to
the stimuli of his environment,

1) The basis of organismic stimuli and information processing
has to be such that it, firstly, does not limit itself to '
the human organism but includes all organic systems in the
biosphere and, secondly, that it does not concern itself

only with certain aspects of the human organism e.g. conscious
cognitive information perception and evaluation,

1
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Stimulus interpretation as well as the choice of reactions
is determined by phylo and onto-genetic conditions but also

by acquired interpretations and reactions, e.g. previous

experiences of the individual. These previous experiences
are especially based on social interactions. Therefore, the
stimulus-reaction-transformation complex is always to be
seen in the context of the social environment,

Figure 1,1, illustrates the steps of stimulus-response
formation schematically.,

stimulus
context inner states
| ! D 1
—L ‘ 1 |
acoust.; sensory I; stim. interp :stim.eval. . reaction ] teaction
stim. | elements 3 . (semantic : f(pragmatic potential‘ R
f ' _aspects) !
.___}_____uu'ﬂn)_z
I i stimulus f react&on i
| !
i | interptetatio* deterrinatioq
! ph:nominali .activation ledaptive ] 5 1
| |reference | ! (need re- | :?emOt{ Pl
; t b '(reaction
| i Isys em } Aquirementq) { dispoait.i !
I |
] i
S S, ——— e ] —_—
*feedback
- activation of sensory elements in dependence on the /10

stimulus context,

- stimu’'us interpretatinn in the phenomenal reference
system,

- stimulus evaluation in context of needs,

- determination of a reaction in the adantive memory as a
behavioral answer to the acoustical stimulus.
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It is obvious that the schematic, as presented, shows a
highly simplified concept of an extremely complex process.
The four different steps of the stimulus-response process
which are represented are actuiéfy connected to each other
by a manyfold feed-back system 1/ ‘

1 2. The Interpretation of Stimuli

All of the empirical studies show the remarkable range
of variability of individual reaction to sound. To clarify
these variations both the processes of stimulus interpretation
us well as response development have to be researched.

A differentiation has to be made between internal and
i xternal conditions which determine the interpretation of
. timuli. The resulting interpretation of a stimulus, e.g.
ts sensory perception, interpretation and evaluation, are
1ot only dependent on the internal frame of reference of the
individual but also in the context in which the stimulus is
emitted and perceived.

1.2.1., External Conditions of Stimulus Interpretation

Already the first measurements of psycho-physicsshowed
that the reaction to any given acrustical stimulus is dependent
on

stimulus background
- stimvl1s sequence
- stiiuvulus frequency (how vften).

1; It is to be emphasized that the terms "stimulus" and
"response" are not to be understood in the meaning of Skinner's
Behiviorism. Tae behaviorist's concepts of stimulus and

response (..action) are abstractions of the inner states as

a relevort mediation factor in the stimulu:- -esponse-transformation.
Zonse. ently the essential property of individuals, to be

able to change inner states and thereby the results of
stimulus-reaction conversions qualitatively and quantitatively,
is not recognized. With adequate models the behavioristic
reduction of the individual to a mechanical automaton of

stimulus and response is to be avoided because it eliminates

the recognition of the relatively autonomous mediator function

of inner states and coordination processes in the
stimuln.s-response-transformation. (For positivistic, operational
sc.2..tific theoreticai suppositions of behaviorism and its
critique see especially Klans [4] and Chomsky [5].)

/11
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1.4,1.1, The Stimulus - Stimulus Background Relationship

All receptors of organic stimulus and information
processing systems are forever exposed to a theoretically
infinite number of stimuli, The processing of a "focal" [6]
stimulus is dependent on this stimulus background. That
means t! at sound-perception transformation, too, is dependent
on permanent and situational backgrcund sounds. There is,
however, no unanimity in empirical :esearch, whether the
basic sound or a median surrounding sound represents the
reference point for the evaluation of an acoustical stimulus

(71.

It is evident that the context "acoustical stimulus"
has to be considered as including the whole ensemble of
physical .nd social stimuli which represent the total sensory
input at a given time. E.g. physical and especially social
stimulus background complexes exert an influence on the
evaluation of a focal stimulus, The study of this context
dependent processing of a stimulus presents an especially
difficult methodological problem in the area of non-homogeneous
stimulus situations. In an experimental situation it is
possible to consider a specific stimulus relatively independent
of any context, The transfer of this experimental method
becomes impossible if a specific stimulus, such as airplane
sounds or any other surrounding sound are to be isolated
while holding all other background sound stimuli constant.
Assuming that similar physical-geographical areas share
similar acoustical and social stimulus complexes it is
possible, albeit rather crudely, to contro! a specific
environment,

1.2.1.2. The Stimulus Sequence

As has been shown in many psycho-physical studies [8]
the kind of stimulus sequence exerts a considerable influence
on sound-perception transformation. The subjective perception
of intensity of a certain momentarily given acoustical
stimulus is dependent on the acoustical stimulus context
which has been formed previously.

The interpretation and evaluation stored in the short
term memorv of the individual also influences the interpretation
and evaluation of the present experience., (So is, for
instance, the subjective impression of the sound intensity
of a Caravelle influenced if shortly before a squadron of
Mirages passed the same individual at close range). It can
be assumed that a person is basing his evaluation of stimuli
on previous experiences under special consideration of the
most frequent and thus most typical stimulus sequences.,
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3 Depending on mobility in space and time (course of the /13
u day) individuals and groups are exposed to different stimulus
i sequences. A person who returns home into a quiet leisure
! situation after a day's work at a noisy job is obviously
i exposed to a different sequence of stimuli than a person
whose situation is exactly reveraed.

( The modal stimulus sequence varies among different

g indivudals and has to be taken into consideration as an
v additional variation producing factor in the sound-perception
-reaction process. It is also important to differentiate
between stimulus sequence and stimulus frequency.

1.2.1.3. The Stimulus Frequency

It is clear that the evaluation of a stimulus - be it a
negative or positive one - is also a function of stimulus
frequency. This simple thcoretical fact, however, does not
include the empirical situation. For the concrete problem of
individual judgement current research is suggesting a logarithmic
course of influence, e.g. in the case of airplane noise an
upper saturation point is postulated beyond which the influence
of the frequency of disturbances has no longer an effect.

In comparable foreign studies of the same problem there is,
however, no unity in the precise evaluation of this influence.

1.2.2. Internal Conditions for Stimulus Interpretation

Fach acoustical stimulus becomes of a relevant magnitude
only in respect to the stimulus interpreting organism .

Stimuli sent out and transferred by the environment are /14
converted by organisms into a proprietary part of the system;
e.g. they are perceived sensorily, interpreted and evaluated
because only then are the conditions created which are
necessary for a reaction, The differences among individuals
and their systemic states is at the root of this variance
causing component of the individual reaction to sound.

I3 The three reference systemswhich represent the systemic
states of the individual are:

N0

W
o
Lo
f”‘

1) Every stimulus can be seen as a snapshot of some event in the
environment. A partial aspect of the the illustrative function of
stimull relative to their origin is the physical carrier process
which transfers 1llustrations of environmental events to receptive,
stimulus processing organisms. Each stimulus is the symbol of a
social or physlcal event in the envircnment that can only be trans-
ferred by carrier processes (e.g. signals) to organismic systems.
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a) the long-term memory which serves as the phenomenal
reference system of stimulus interpretation. This is the
semantic aspect of stimulus interpretation.

b) the action or tension potentials which are stored up in
the individual as a result of his social and individual
needs which determine the stimulus evaluation. This is
the pragmatic aspect of stimulus interpretation.,

c) the adaptive memory which contains the reaction disposition
as a reference system for behavioral responses to stimuli
from the environment.

To be capable of reacting in response to a stimulus its
interpretation along semantic and pragmatic aspects is a

1)

prerequisite. .

1.2.2.1., The Semantic Aspect of Stimulus Interpretation

This includes:

a) The Qualitative Determination o:. a Stimulus - e.g. the /15
determination of the type of stimulus (for instance
acoustic versus visual).

b) The Quantitative Determination of the Stimulus - to
which degree and speciticity a stimulus applies (for
instance the volume of an acoustical stimulus). The

stored stimulus base line serves as a point of reference
for the evaluation of the specificity of the stimulus.
Each individual develops his own scale of measurement
from this base line stimulus thus allowing him to
appraise each given stimulus. It is modified by the
experience and especially by the type of stimulus the
individual is subjected to.

Individually different base lines of acoustical stimut:
mean that the origins of these scales are different

among individuals. Consequently, the calibration of

these individualistic scales for the measurement of
stimuli would not be standardized. Origin and calibration
of scales are only then commensurate when base line and
unit are known. This standardization has to be measured.

1) Every processing of information does not only involve semantic
and pragmatic aspects but is 21lso based on measured and structural
components. The basis of the presented concept of the individual

as an information processing system is further discussed in (9]

and [10].



W . .

Assuming that different levels of stimulus backgrounds

act on the baseline it is of extreme importance in field
work to control backgrounds and to evaluate every systematic
change in the judgement of a given stimulus.

c)

The Association of a Stimulus to a Stimulus Source.

The reception of a stimulus or stimulus complex, such

as sound, and its active processing does not only
include the associaton of stimulus specific memory

banks but also the stimulation of memory contents

which are associated to the source of the stimulus.

It is only this association which creates the basis

for an interpretation of the environment. This asso-
ciation of stimulus and source, respectively

from sound and sound source, is a differentiating

effort of recognition. If this effort can not be

produced, as in the case of a toddler, fear reactions
can follow, especially if the stimulus has a high

degree of specificity [11]. One of the shortcomings of

nther studies into the effects of airplane noise is
their limitation to the psycho-social effects on adults.
(A study of the effects of airplane noise on small
children or adults in critical life phases would,

however, require an entire'w different methodology).

Incomplete or undifferentiated recognition efforts can
lead to inadequate behavioral responses to stimuli or
to their sources.

The differing interpretations of stimulus sources by
different individuals is another cause of variability
in the stimulus-perception-reaction process. They are
influenced by the projected interpretation of the
stimulus source and by the attitudinal complex towards
it.

Positive projective interpretations which, for instance,
could be associated with the object "airplane" - possibly
as positive identification with the pilot, symbolic
participation in worldwide mobility or the visually and
acoustically perceived image of the power of an airplane
experience - do influence the evaluation of the

degree of specificity of the air sound. Likewise does
the attitude towards the source of stimulus effect the
evaluation of the received stimulus. Attitudes embrace,
~n the one hand, the cognitive relationships which a
person recognizes between the source of the stimulus

and its social and political implications and which are
stored in the memory bank, but also modernistic or
traditional as well as retro - or prospective temporal
orientations, The latter is especially evident in the
evaluation of airplane noises.

The semantic evaluation of the stimulus is the

prerequisite for the pragmatic evaluation of
a stimulus.

11
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1.2,2.2, The Pragmatic Aspect of Stimulus Interpretation

While in semantic stimulus interpretation of stimulus
and source the ref:rence is to the phenomenal system, the
pragmatic interpretatio. of this relationship is based on
the concept of individual and social usefulness, This
utility is dependent on individual and societal needs,
These, again, depend on social class situation and time.

Consequently, stimuli which are compatible with those
needs represent the domain of desirable stimuli, the incompatible
ones create the undesirable domain of disturbing stimuli of
an individual. The result of pragmatic stimulus evaluation
is determined by needs, dependent on class, situation time
which are connected to thi characteristic evaluation of
stimuli by the individual ) . Therefore the sound level is
subject to differing evaluations, according to situation,
time and need.

In analogy to the semantic stimulus interpretations the
pragmatic interpretation includes the source of the stimuli
in the evaluating calculation. The differences in the
evaluation of a given degree of strength of a stimalus are
based on the usefulness the stimulus emitter (source) is
representing to the individual or the group, modified by the
temporary perceptions of a specific need:

The same sound level is perceived differentiy if a
different value is associated with the sound source. The
objective use aspect of the stimulus source has to be diff-
erentiated from the subjective perception of usefulness.

On the one hand it deals with the class bound accessibility

of the use to the individual (mobility) and on the other hand
with the class specific exposure to the social costs of the
stimulus source (noise exposure). Variances between the
objective value and perceived value influence the stimulation-
perception-reaction transformation. This variability of
usefulness is practically limitless and is only very coarsely
and rather approximately controlled in a survey analysis.

1.2,2.3., Generalization Effects in Stimulus Interpretation

————

Interpretation and evaluation of a stimulus or a stimulus
source are to be considered as associated to stimulus specific
memories which

1Y " Tipressive examples for the important roll class di1li-
erential needs and thereby class specific evaluations of
esthetic sound experiences are shown in musicology. Sound
experiences of high intensity, however, seem to be rather
class invariant in the evaluation,

12
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have been acquired and stored by the individual in a long
learning process. Since, however, stimulus and source are
always seen in context with other stimuli and their sources
(for instance airplane noise in context with other physical
and social stimuli of the environment) it is obvious that
the association, interpretation and evaluation of these
stimuli and sources in the memory is also in reference to
such contexts.

This means that not only stimulus specific memory contents

are activated but also the ones that are associated to the
stimulus content. These stimulus contextual memory contentsare
therefore associated with the stimulus specific memory
contents., The activation of contextual memory contents by a
specific stimulus can lead to generalization effects. Two
directions of generalization are apparent:

- The interpretation or evaluation of a specific stimulus
or of a source affects those of the context stimuli or
sources,

- The interpretation or evaluation of context stimuli or
their sources influences those of a specific stimulus
or its source.

Applied to the problematic of the effects of sound this
means on the one hand: the evaluation of the background
noise is also dependent on the evaluation of the physical
and social properiies of this environment, On the other
hand, the evaluation of the background noise also affects
the evaluation of the physical and social environment's
properties. This, for instance, can go so far as to make
the background noise in the individual's nerception the
scapegoat for all inadequacies of the phy ical and social
environment and decrease the disturbing etfect of sound.

Semantic and pragmatic stimulus interpretations result
in a certain action and tension potential. This value is
the starting point for the study of reactions activated by
sound.

1.3. The Investigation of Environment Related Reactions

Analogous to the interpretation of stimuli the respective
reactions are established in the adaptive memory - a further
reference system in the process of stimulus reaction formation.

13

/19

e o i AR A

R L



rr-‘-:l&vwv'"”-' e ——
1

[

- A e

. , TR
|
.

1.3.1. The Adaptive Memory

The adaptive memory as a reference point is a store
house of reaction dispositions, Reaction dispositions are
reaction patterns which are coordinates of the stimulus
specific reaction potentials, They are based partially on
experience previously acquired by the individual, partially
on conditional and unconditional reflexes which are genetically
preordained. Reaction dispositions can lead to conscious as
well as subconscious reactions. In addition it is important
to differentiate between reaction dispositions which lead to
internal and those which lead to external reactions. Internal
reactions lead to modification of the inner parameter (individually
internalized quantifications, while external reactions
affect external parameters individual external quantifications).

In reference to the reactions of individuals to noise, /20
e.g. negatively evaluated sound, the following reaction
1)

dispositions can be differentiated:

1.3.1.1. Internal Reaction

a) Physiological Reactions will not be discussed any
further in the following because physiological measure-
ments are needed for their determination. For results of
physiological reaction to sound compare especially
Lehmann [12], Jansen [13], Kryter [14].

b) Psychosomatic Reactions are cffects on the psychic
health of an individual which are expressed in somatic
symptoms and which can be established in the form of
sel f-evaluation. That means that we have to assume a
judgement plateau in addition to stimulus and reaction
level. (Measurements are not executed directly on the
action level but indirectly on the judgement level
which is established during the interview by means of
the questionnaire).

The unequivoca! assignment of a perceived somatic
symptom, e.g. the change of an internal parameter
to a verbal judgment, requires cognitive effort /21

1) The following discussion refers especially to the adapt-
ation of individuals to disturbing stimuli (negatively per-
ceived stimuli in interpretation). It has to be emphasized,
however, that exposure to sound also has a necessary, simply
stimulating effect. Defense reactions to sound result only
in the presence of a certain degree of disturbance. It has
been shown in many studies that there is the necessity of

a differentiated acoustical stimulus environment for pro-
tection and, connected with that, efficiency, fcr mental
health a.s.f. (See especially the comments in Chapter

5 & 6 of this report).

14
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and introspective abilities which are not evenly distributed
in all social strata of society. Nevertheless, psychosomatic

self-evaluation has proven to beaugable instrument in
the measurement of psychosomatic reactions to disturling
stimuli. In addition there was validation of such
self-evaluation with the presence of effective clinical
symptoms [15], However, this connection can hardly be

causal but is further dependent on intervening predispositions

of individuals.

Psychological Reactions are chiefly subconscious reactions

in which an individual compensates for disturbing
effects by changing internal reference values, e.g. an-
adaption to the disturbing influence is attempted by
reinterpretation of stimuli and stimuli sources, by
generalization of meanings and evaluation of stimuli as
well as of reaction dispositions. Thus a change in the
attitude towards a stimulus source or a projective
interpretation can influence the perceived disturbing
effect of a sound. Likewise the negative evaluation of
an environmenta! property can be transfered to some
other envirenmental property.

1.311.2. External Reactions

In this case the reaction potential is interpreted as

degree of a perceived disturbance. This interpretation is
not unproblematic, because it requires:

h)

that the individual is aware of the reaction potential

that a known cause and efiect relationsnip exists so

that the individual can trace a4 certain reaction potential

to a stimuius and stimulus source

that the individual is in possession of an internal
yardstick and is capable of translating the perceived
disturbance unequivocally into a verbal judgement

that the yardstick of the individual can be adequately
understood by the researcher

Adaptive Behavior is chiefly a conscious external
response to a reaction potential, This is an attempt to
eliminate the disturbing effects of sound by a conscious
influence on the environment or the own nerson. The
intended or realized goal of these efforts can range
from small quantitative modifications all the way up to
qualitative changes of the environmental stimuli fields.
Besides, these external reactions can be limited to the
physical environment but they couid also include the

15
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social and political dimensions of the environment.
Prerequisites for tha =zdaptive behavior are:

- that the individual has a repertory of adaptive
behavior dispositions available

- that a certain behavior is considered appropriate
and realizable

- that a certain behavior is considered to be effect’ve i
in compensating for the disturbing effect

- that the improvement causes by the action on the :
environment shows a favnorable re'ationship to its
costs,

The extent of this repertory and the accessibility of realizable
and efficient reactions correlate with the social ~»osition
of an individua! and to individual psychological siates,

l.%*. 2. The Process of Triggering Concrete Reactions

This process shows a three step structure.

1. activation of the adaptive memory

2. determination of reaction dispositions

3. triggering of concrete reactions

1.3.2.1. The Activation of the Adaptive Memory /123

It is very obvious that an individual can not react
simultaneously to every reaction potential which is available
at any given time but is forced totreat all simultaneously
available stimulus-specific action pctential selectively,
That means that the reaction triggering state of certain
reaction potentials has to be disregarded and/or that simul-
taneous reaction potentials will react sequentially, If
an individual action is to follow as the result of a number
of simultancous reaction potentials there have to be internal
priorities., These priorities are in direct dependence on the
relevant weights of simultaneously present action potentials,
This again means, in respect to the reaction to sound, tnat
in the case of an equally high degree of disturbance by means
of noise and inthe case of similar personality types the
reactions do nrt necessarily have to be indentical if diffcrent
behavior relevant reaction potentials are present, In other
words, the triggering of a reaction due to noise is also
dependent on the presence of other behavior relevant
disturbances.

16
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1.3.2,2. The Determination of Reaction Dispositions

As mentioned previously, the adaptive memory stores
reaction dispositions which are assigned more cr less uniquely
to specific reaction potentials. The more single minded
this association is, the greater is also the reaction assurance
and the speed of stimulus response. As second important
factor in the determination of reactions functions the
supply of different reaction dispositions - the variety of
reaction dispositions,

The sure and differentiated reaction to environmental
stimuli depends on those two factors. A high degree of
association confusion and a lack of variety of reaction
dispositior inc-eases the probatility of inadequate reactions. /24
Inadequate reactions are those which lead to an irrational,
rather than a rational adaptation to a certain reaction
potential. The rationality is related to an optimal adaptation
of an individual and society to an environmental disturbance.

In the case of sound, too, those segments of the population
show the highest probability of inadequate reactions which

are exposed to abrupt changes of their environmental stimulus
fields. This is especially true of developmental phases of
early childhood and of segments of the population which are
extremely mobile. Generally there is a substitution relationship
between conscious adaptive behavior and psychological or
psycirosomatic reactions. That means, that internal unconscious
reactions inhibit external conscious reactions to disturbanceszs
from the environment and, vice versa, prevent external

rea .ions of subconscious adaptations.

The probability of inadequate reactions is not only
increased as a cause of association confusion but, to the
same degree, by the perceived powcrlessness, the recognition
that the available reaction dispositions can not be converted
into rcactions because they are either not accessible, of
little effectiveness, or too expensive. The subjectively
perceived powerlessness is frequently the triggering cause
for the conversion of conscious external reactions, for
instance in the form of political activity, in o dispositions
for more individualized or even internal individual reactions.

1.3.3. The Triggering of Concrete Reaction

R e

Reactiondispositions represent nothing but the necessary
conditions for the triggering of concrete reactions in the
conscious process of reaction generation. The following
conditions suffice:

17
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a) The Internal Simulation of Chances of Success of Concrete
Reaction which is Able to Minimize a Certain Reaction
fglential

Criteria of success for the simulation of concrete reacs
tions are on the one hand a prognosis of the effectiveness
and on the other the prognosis that the individual can
successfully execute such actions. Whether a reaction /25
can be accomplished or not depends, on a subjective
factor, the self-evaluation of the individual's ability
and the objective factor of material resources. These,
however, are not distributed evenly among the members
of different social strata.

b) The Internal Simulation of Newly Developing ReactionPotentials
as _the Consequence of Triggered Reactions

The criterion for this simulat.on is that the predicted
reaction potential, which was caused by the triggered
reaction, is smaller than the presently fvailable
triggering potential.

Is, as a consequence of the perceived disturbance by
noise, a certain reaction disposition- for instance a
change of residence - associated, the corresponding
concrete reaction, namely the actual moving, will only
be triggered after it has been accepted as effective
and feasible and, in addition, is not expected to cause
the development of new reaction potentials like the
loss of social contacts due to the change of residence.

If no options for external reactions seem viable the

degree of perceived powerlessness (frustration) and the
probability of internal reactions is growing. A limitation
of the study of the disturbing effects of sound and the
reaction of individuals to the consideration of external
reactions only is an indefensible simplification of the
phenomenon, It therefore is absolutely necessary to
include internal reaction in the research of the effects

of airplane and traffic noise.

1.4. Social Effects of Individual Reactiun;

In the preceding the analysis of t(he reaction to
disturbing stimuli was limited to the level of the individual.
It is, however, of decisive importance to realize that
individual reactions have immediate and indirect effects on
the social level.

18
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That means, that individual reaction are not only 126
socially determined but again show their effect in personal
as well as societal areas, It is evident that internal
roactions, which affect the well being of the individual,
also lead to disturbances in the social fields of reference
in his personal life, such as family and his work environment,
Likewise, internal reactions which transfer the negative
evaluation of a disturbing stimulus to other physical or
social environmental properties are not only the cause of
individually perceived reductions of the environmental
quality. Rather, they also represent an impairment of the
social quality of life of the segments of the population
which are exposed to this environment. External, individually
determined reactions to disturbing stimuli are attempts with
limitea solutions because they are reactions to the conditions
of exposure to disturbing stimuli only in an ego cente.red
and not in a social centered way. The consequence of ego
centered actions, for instance the change of residence, is a
social detachment process ir the social macro-sphere since
the individual remedy of moving is generally not available
to all social strata of the population; in other words, the
change of residence is easier for socio-economically higher
classes than for the lower ones. The results of these
processes are actuaily "noise slums",

Since the exposure of individuals to disturbing stimuli
is a phenomenon caused by society the problem must be resolved
by socially oriented actions. Therefore, actions against
these disturbing stimuli and their exposure conditions can
be considered as desirable if they are society related.
Consequently, external collective reactions in form of
spontaneous and organized political actions are not only
efficient and prospective possibilities for the individual,
but also for society as a whole in an attempt to solve their
enviromental problems.

2. APPROACH AND ORGANIZATION OF THE STUDY /2%

2.1, Development of the Questionnaire

The basis for the development of the questionnaireis
the concepts of stimulus processing as described in the
nrevious chapter., The questionnaire of the first Fnglish
Noise Report [16] served as a model for the operational
translation of theoretical! concepts. The same report was
also the basis for the questionnaire which had been recommended
by the OECD (Organization for Economic Cooperation and
Development). Other instruments were the questionnaires of
the American study by P.N. Borsky [17], the French study
inquiry into the noise that surrounds airports {18] and the
Swedish airplane noise studies [19], The additional intervening
variables which were considered here as relevant were included
in the form of scales, quasi scales and simple indicators.
Special emphasis was put on a relatively extensive inventory
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of psychosomatic symptoms. In a first pretest the ques-
tionnaire was tried on a quota sampling of 100 people. Two
translators, independent of each other, prepared a translation
of the corrected German version of the questionnaire into
French and Italian., A third translator was employed ‘o
develop a third version of the two translations. In a
second pretest the corrected German version as well as the
French translation were tested on a sample of 50 persons
each and the Italian translation on a sample of 20 persons
each. The corrected versions, based on this second pretest,
became the questionnaire which was used for the study (see
also appendix 2).

2,2, The Execution of the Survey

The survey was conducted by a private opinion research
institute on the following dates: for the Zurich region from
April 28 to May 16, 1971, in Geneva from May 4 to June 6,
1971, and in Basel from May 8 to June 29, 1972. To control
for the cffects of different mobilization factors in the
three survey areas, all newspaper reports under the headings
"noise, airport noise, airport"in the most important dailies
were collected. In respect to numbers and distributions of
these press reports there were no differences found among
the three survey areas, While differing mobilization effects
for the sample populations of both Zurich and Geneva should
not be expected they can not be excluded for the sample
population of Basel, since during the period from spring
1971 to spring 1972 there were referendums on building
projects at the lncal airports in the canton of Zurich
(Sept. 1970), in the canton of Geneva, (Feb. 1971) as well
as in the canton of Basel City, (in Sept. 1972). (The time
shift in the conducting of interviews ir the Basel region
was technically necessary to allow the synchronization with
acoustical measurements. To eliminate the chance of seasonal
differences, the same season was chosen for the survey).

All in all there was a total of 1600 interviews in the
test arca of Zurich of which 120 were conducted in Italian;
1557 in the test area of Geneva; 100u in the test area of
Basel of which 40 were conducted in Italian. The percentage
of usable interviews was 82.7% for Zurich, 73.0% for Geneva
and 54.3% in Basel. 56 of the total of 4157 interviews
could not be included in the analysis. The average time per
interview was 49 minutes.

The relatively high proportion of usability, with the
exception of Basel is partially due to the mailing of advance
notices to the participants and partiy to the relatively
great interest of the interviewees in environmental subjects,
The latter we.e given as the reason for the interview. To
avoid any bias any reference to specific noise questions was
avoided.

20
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The relatively great interest in the interview was
confirmed in the resuits of the evaluation of the interviewer
protocols, in which the interviewer, among other things, had
to evaluate the interest of the subject during the interviews:

Reaction of the Interviewees

test areas
Zirich| Genf | Basel | Total

[ e

i Lively, interested

ambivalent
reserved
negative

Sé4,4 } 71,9 [ 73,1 | 69,4
23,9 17,5 115.% 19,8

g 8,8 ! 2,0
1,3 1,91 2,4 i,8

N {1471

~
—
tn
~
>
~—

(24€) [(3941)

-

The evaluation of the honesty of the answers obtained
interviewees is equally positive:

from the

2.3,

test areas
Zlrich| Genf | Basel| Total

completely honest
generally honest 36,4 12,3 125,6 24,5

doubious

60,6 86,7 { 71,9 73,4

3,1 1,04 2,5 2,1

N (147311(1524) (846) | (3941)

Selection Process

Conditions for

400
400
400
4100

interviews
interviews
interviews
interviews

Conditions for

400
400
200

interviews
interviews
interviews

the test areas of Zurich and Geneva:

each in zones over 50 NNI
each in zones between 40 and 50 NNI
each in zones between 30 and 40 NNI
each in zones below 30 NNI

the test area of Basel:
each in zones between 40 and 50 NNI

in zcnes hetween 30 and 40 NNI
each in zones bhelow 30 NMi

21
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2.3.1, Selection Process for the Test Areas Zurich and
Geneva for Zones with more than 30 NNI

Three levels according to house types layered random
sampling

Basis: ISO*NNI - curves as established by the Department
of Acoustics and Noise Abatement of the EMPA * for
the airport regions of Zurich and Geneva (ratio
1;50,000), These were transfered to survey maps
of communities which are situated in the individual
noise zones (map ratio 1;5,000). (The four communities
which lie in the Canton Aargau as well as the
community Mies in Canton Waadt were not included
in the study. The test area of Geneva is limited
to territory within the Swiss boundaries). All
dwellings were differentiated by the criterion:
one family or multiple family dwelling. (* ISO =
International Organization for Standardization
EMPA = Swiss Federal Institute of Material Control
and Testing Institute for Industry, Building
Industry and Trade.)

Level 1 the primary unit "house" is chosen on a random
basis, proportinnatelv to its frequency in the
specific community.

(4%

Level (only in multiple family dwellings) the secondary

unit "household" was chosen on a random basis from

all households. For economical reasons two secondary
families were chosen fron each selected multiple family

dwelling.

o

Level Choice of tertiary units, the "target person", by
the interviewer according to preselected random
logarithms (see also the selection instructions for

the interviewer in appendix 2).
The distribution of primary units in the individual

noise zones forms the basis for the distribution of acoustical
measuring points in both test areas (see chapter 3).
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2.3.2. Selection Process for the Test Area of Basel 131

with more than 30 NNI

The analysis of data of the test areas of Zurich and '
Geneva resulted in a relatively poor representation of
acoustical street traffic noise data so that the selection
process for the test area of Basel was changed. This led to
a considerable reduction in the geographical area for which
acoustical data were as representative as possible. Unfortunately
this improvement in validity of sociological data as well as
a consideration added expense for acoustical measurements.

Basis: The same as for the test areas of Zurich and
Geneva (Limited to Swiss territory).

Level 1 The primary unit "house" is chosen on a random
basis proportionately to its frequency in the
specific community., The number of houses chosen
is not proportionateto the number of houses
available in the area of testing. Every randomly
selected primary unit was associated with two and
five additional primary units, This grouping is
based on the criterion of the highest possible
acoustical homogeneity of the individual clusters.

Levels 2
and 3 Same as in the test areas of Geneva and Zurich.

2.3.3. Selected Process for Control Groups (Zones with less
than 30 NNI

— s e i o T P S S 4 S i i

To obtain a control populationr which is socio-demographically
as well socio-economically analogous to the test population
all communites situated in the test cantuns were compared
according to the following structural data:

- Occupational structure 132
- number of inhabitants

~ taxable income per person

- population increase between 1960 and 1970

- functional distance to metropolitan areas.

For each community situated in zones above 30 NNI a
comparative community was chosen which is situated outside
of this noise zone on the basi< of the above criteria.
Target persons were chosen on four levels, accerding to
stratified house types:
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level 1 Random selection of areas (200 x 200m).

Level 2 The secondary units "househeold" are chosen
proportionately to their frequency (one-family
dwellings versus mulitple-family dwellings)
in the control community.

Level 3

and 4 are analogous to the second and third level of the control

populaton,

2.3.4, Interviewed Communities

Kloten
Kloten
Opficon
Ruemlang
Oberglatt
Niederglatt
Hoeri
Buelach

Bachenbuelach

Niederhasli
Hochfelden
Regensdorf
Buchs
Daellikon
Glattfelden
Winkel
Dielsdorf
Dietlikon
Wallisellen
Daenikon

Geneva
Geneva
Versoix
Satigny
Genthode
Bellevue
Pregny

Gr. Saconnex

Meyrin
Vernier
Cartigny

Air La Ville

Chancy
Avully

Petit Saconnex

24

Huettikon
Weiningen
Geroldswil
Oetwil
Dietikon
Nuerensdorf
Bassersdorf
Lufingen

W erenlos

Petit Lancy
Carouge
Chene Bourg
Thones
Jussy
Hermence
Perly
Anieres

Embrach
Schlieren
Urdorf
Bonstetten
Langnau
Adliswil
Thalwil
Obfelden

Basel
Basel
Allschwil
Binningen
Birsfelden
Riehen
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2.4. Samples Received for each Noise Zone i

NNI-
zones Zurich T(::nte:;‘ *t Basel Total |
‘ < 30 " 379 44 420 1213
30 - 39 174 388 566 1094
4 - 49 761 382 .- . 1143 L
>50 281 373 —— 654 ;
Total 1595 1524 986 4104 }

The final selection for each noise zone differs considerably
from the conditions which were obtained theoretically. This
is due to the fact that the actual airplane paths deviate
from the ideal air routes as established on the basis of
calculations of the ISO-NNI-curves. This is especially true
for departure operations.

2.6. _Selection of Measurement Locations /36

Basis for the choice of a locaton for measuring purposes
was the distribution of primary units (houses) in the test
area. (See chapter 2.3.1., 2.3.2.). Deciding factor is the
best possible representation of acoustical conditions for a
limited number of interviewees,

- For the precise determination of measuring locations,
areas with similar airplane noise and traffic noise
patterns to be studied, were combined into so called
noise zones.

[——

- Each noise zone contains only one measuring point. The i
point chosen within the noise zone has to deliver ‘
results which are representative for the whole noise
zone {(choice of a location within a zone).

- The locationof the inicrophones has to be chosen in such
a way that neither airplane nor street noises will be
shielded too much by obstacles. (Prefered microphone !
location is the balcony railing on the second floor). I

e

A map with all measuring points is included in the
appendix,

o ————
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Socio-Economical Characteristics of the Population

Under Study
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2.7. Execution of Acoustical Measurements

2,7.1. Airport Kloten

i Sound measurements in the area of the airport of Kloten

i were conducted during the time from the beginning of January

-t 1971 to the middle of June 1971, During this time a total

% of 108 positions were measured. 69 of these measurements

{ were extended over a period of one week and they were supplemented
by 40 short term measurements of 20 min. each. T.ec short term
measurements were always conducted on workdays in the time
between 8:00 and 12:00am and 2:00 and 5:00 pm in such areas
where the airplane noise was relatively constant, the street
and surrounding noise, however, very variable from location
to location.

2.7.2. Airport Geneva 137

The measurements in Geneva were conducted between the
middle of September 1971 and the end of February of 1972, A
total of 140 measurement locations were used. 60 of the
measurements were week lonz measurements and 80 were short
term measurements,

The sprawling building structure of Geneva made it
necessary to spread the interview locations over a larger
area. Therefore a greater number of short term measurements
was necessary. The selection process of the measuring
locationwas the same as in Kloten.

With the aid of transversal measurements the airport
noise in Geneva could be examined especially thoroughly.
(See chapter 3.4.4.). These measurements were executed in
January and February 1972. A total of nine transversals
was laid so that the results of approximatelv 600 indiviudal
sound level measarements could be used in the construction
of the NNI-curves.

2.7.3., Airport Basel

As discussed in chapter 2.3.2,, the selection process
for the research in Basel was changed and the number of
measuring points was doubled. The measuring time was reduced
to 24 hours per measuring location.

The choice oif measuring locations within the noise

zones which had been established by the new process could be
constructed along the same lines as in Zurich and Geneva.
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DISTRIBUTION OF INTERVIEWS BY MEASURING LOCATIONS
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During the time from March 1972 until July 1972 noise
measurements were conductedatatotalof 182 locations.
Approximately 250 individual sound level peaks from airplane
movements were measured for the determination of curves of
an equal PNdB.

3. NOISE MEASUREMENTS /39

3.1, Introduction

As discussed in chapter 1, the reaction t» an acoustical
stimulus is dependent on the following external physical
conditions:

on the acoustical stimulus intensity

on the acoustical stimulus background

on the frequency of the acoustical stimulus
on the sequence of acoustical stimuli.

> Wy
.« * o

The intensity of stimulus is normally not a strictly
physical measure but takes into account already psychn -physiological
aspects, like the annoyance caused by the wavelength distribution
or the frequency distribution of a sound level. Wavelength
and frequency distribution can bc determined by measurement
with c¢valuation filters and soundi level statistics,

The stimulus background refers to the accustical stimulus
situation without the consideration of vocal dcoustical
stimuli., A generally accepted operational! definition for
the acoustical background, however, is presently not 1in
existence,

The 21132132 freguenuz. that means the number of acoustical
stimull in a certain time interval can be determined in the

case of airplane noise by the counting of the airplane noise
peak values, established by measurement. In the case of
traffic noise this is not possible. The traffic density has
to be determined by actual traffic count. In the present

study the traffic density was only estimated.

The stimulus sequence is the temporal course of stimulas
intensity and stimulus frequencv. In the following discussion
stimulus frequency is considered by differentiating three
time-ct-day periods. To this day manv noise measurenents
have been developed, which address themselves to certain of
the many aspects or to cert4.n noise situations (street or
airplane noise, etc.).

Some of the anproximately 60 different noise scales /40
will be discussed in the following. Since the intercorrelation
between airplane and surrounding noise was not known at the
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range of variations.
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beginning of the study, the selection of the optimal noise
scale could only occur after the measurements were concluded.
Therefore a noise measurement method was chosen which is
capable to deliver the most comprehensive acoustical basic
data.

3.2. DEFINITION OF PHYSICAL QUANTITIES

All noise measurement is based on measurable physica
quantities which are evaluated by empirically developed
methods., Thcretore the scales used in the technique of

sound measurement have to be initially defined and explained.

1
a

3.2.1. Sound Pressure and Sound Pressure Levels ISO R 131

The term sound pressure is referring to the effective

value of pressure fluctuations which are superimposed on the
11 pressure.

Figure 3.1: Sound pressure as a function of time

1 T 2.,
°(t)| P {T °J-p

Dgy3e p = effective value of sound
st —=t pressure
P(t) = momentary value

1 s constant of time

L L 3 gound pressure level
T b= time

—’t

u bar = 10 -6 is commonly used as a measuring unit for sound pressure.

bar = 760 mmHg. The human ear 1s capable of processing sound pressures

L =10 -log(—,%—)z= 20°Iog-§:- (dB)
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u bar (hearing threshold) to 200 p bar (pain threshold). It therefore
seems sensible to use the logarithmic measure decibel (dB) to cover this wide

Therefore the sound pressure level was defined as follows*



Reference sound pressure Po is the pressure Po = 2 x
10 bar (sound threshold). Thus the sound pressure range
goes from 0 to approximately 120 dB.

3.2.2. The Sound Frequency Distribution of Sound Pressure

The frequency range of sound pressure is d.vided into
three areas:

1. Infra Sound Range
¥requency area below the capabilities of the human
ear, e.g. below 16 Hz,

2. Sound_Range
The frequency area corresponding to the human
range of hearing, e.g. 16 Hz to 20 Hz,

3. Ultra Sound Range
Frequency area beyond the capability of the human
ear, e,g. over 20 KHz,

Figure 3.2  gound range of the human ear

B 7™

% f»—«x A
r-q-i, 00 ‘r—-—'-' , - ) w \
§ \ ., . sound range R
[=] 80 ‘\"""'"‘—‘T—"’"" ’ ,l' ’ : 7 . ,/|
@ €0 - ! . S - /’
‘ . Il 2 Vs .y

; /

. T —
0V % 10CAC 500 w2k Sk 10k H2
» frequency

The sound range was subdivided into thirds and octaves,
whereb the median band frequency changes from octave to
octave by the factor of two.

The frequency course of a sound is the course of the
sound level of individual filters as the function of the
frequency. Such a frequency analysis is usually conducted
with the aid of octave, third or narrow band filters,
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Figure 3.3.: Frequency analysis start of DC-9 at 200m
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Generally, in the case of street and airplane noise /44
studies we are concerned with noises which usually contain a
single dominatiag frequency.

3.2.3. Frequency Distribution of Sound Levels

The sound pressure level is a non stationary value. It
fluctuates in a certain range around its median value. This
fluctuation can be evaluated by meins of sound level statistics,

in which case the temporal frequency distribution of sound
levels is determined.

Figure 3.5.frequency distribution of sound level L

[P0y et

L b Lgg  — L

The frequency distribution ¢ (1) is used for the determination
of median values L and L or of sound level scatter

during a certain m@asuringqperiod, for instance an hour or a
day.

Lx
(@B L

L f L @ dl
0=V /[ (L-La)Pr,dl

L

LQQ: 10 : ‘Og f ¢(L)' 10 dL

]

X

3.2.4, Sound Sources 145

In this investigation airplane and traffic noises are
of special importance. Both of these sound sources dif{fer
in some very essential points.
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In todays jet propelled airplanes thc sound is essen-
tially produced by the turbulence created by the emission of
hot gases. The sound of traffic noise is chiefly produced
by vibrating solid bodies or air columns. Therefore there
is a very essential difference in the frequency composition
and intensity between airplane and street traffic noises.

Figure 3.6. Frequency spectrum of airplane and street noise

B d
k| take-off approx. 100 m
[ 100 — \ ‘-\\
g9 [ / </ '~ landing approx. 100 m
Bl 0 e TTTTL ,
o \~//
T 80
70
6o street noise approx. 50 u
50+ :

323 12 2% S &k 2k 4k Bk Hz
—m frequency

While airplanes appear practically always as point
sources of sound, street covenyances can, depending on
traffic density and distance to the receiver, produce either
point or line sources. (Single vehicle or traffic column),
The geometrical enpansion conditions are therefore also
different for airplane and street noise.

Besides the effective duration of both of these sound
scurces is quite different.

Figure 3.7. Sound level diagramm
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3.2.5. Sound Muffling

Sound muffling refers to the reduction of the sound
level by the geometric spreading, by absorption and by
mechanic muffling., The geometrical muffling is dependent
on the size and shape of the sound source and of the distance
to the receiver. It is a frequency 1ndependent unit.

Figure 3.8. Geometrical damping of sound propagation for point and columnar
sovud sources

K] L
Py = D.' , O
R, 2 n 4 - sens Of.&]@[]})
= 2 '-:-20*09% | | 'LQ;*C,A
—— | QQ:i???,'
squeric sound source | - ot 12}5'
(e.g. airplane)
-8
= 0 -
~Q = L
~3F i
=gy |
O ~\a
columnar sound source
(e.g. colum of automobiles)
The sound loss which occurs in the case of the spreading of 147

sound by means of air absorption and ground absorption is
frequency dependent and decreases proportionally to the
distance between source and receiver.

Wind direction and temperature gradient influence the
spreadiang of sound, especially over greater distances., It

is possible to fiud sound level increases as well as sound
level decreases.

Figure 3.9. Influence of wind and temperature gradiants on the

progation of sound
ggnd direction

source decreasing
increasing ’ £ o temperature
temper
p ature shadow A
//Y:T\\\\=====::f/¥$i |
W//:v 4
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3.2.6. Sound Obstruction

In field tests sound obstructions through hills, walls,
dams and buildings, are of great importance. Besides, it
affects the frequency spectrum at the point of reception.
The selection of microphone positions is therefore of special
importance.

Figure 3,10, Obstacle damping

Sound interference through obstacles is dependent on the
distance from the obstacle source "A", the obstacle receiver
"B", from the effective height of the obstacle and from the
vibration intensity "F", It varies within a range from
five to twenty-four dB [24],

3.3. SUBJECTIVE EVALUATION OF SOUND PRESSURE

The translation of a sound pressure into a hearing
perception is not completely explained to this day. Many
factors play an important part in the process which can not
be physically explained. Physiolongical properties of the ear
have partially been explored by comparing the sound process
with a reference sound, for instance the standardized curves
for pure tones of equal volume [25]) (Figure 3.11). From
these curves it becomes obvious, how exceptionally complex
the context is between hearing sensation and sound pressure

of a variable sound. Different methods make such an evaluation

of the sound process possible and are able to indicate
subjective sensations quite well,
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3.3.,1. Evaluation of Sound Frequency Distribution

3.3.1.1. The Evaluated Sound Pressure Level

The sound level, evaluated by means of a filter curve
A, is one of the oldest and most widely used scales of the
physiological evaluation of sound. It can easily be deter-
mined with the help of a standardized sound level meter and
a standardized filter curve. [40]. The acoustical sen-
sitivity curves in figure 3,11 show that sound levels below
approximately 400 Hz are percelved less loudly when the
frequency is decreasing.

Figure 3.11. Curves of equal sound volume as the function
of the frequency

pain threshold

2C X W@ 20 50 000 2000 %000 0000 e
sound frequency ——

The evaluation curve A in figure 3.12 takes this
fact into account and muffles the lower frequencies during
sound level measuring. Especially in the lower sound level
regions it corresponds approximately with the acoustical
sensitivity curves, while curves B and C are suitable for
comparison between th: middle, respectively higher ranges,
See figure 3,11, However, for general noise metering today
the A curve is used increasingly for middle and higher sound

levels without leading to essential discrepancies between sound

level and perceived disturbance.
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Figure 3,12: Ewaluation Curves A,B,C and D
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The D-Curve deals especially with the annoying fre-
quencies between 2,000 and 4,000 Hz. They are somewhat more

suitable for airplane noise measurements than the A curve
[21].

3.3.2. Loudness, Volume and Annoyance of Sounds

This process considers the frequency distribution of
sound levels, the volume and the loudness functions as well
as the over lap effects, They permit a vilume calculation
of continuous sounds without direct auditory comparison.

3.3.2.1. The Zwicker System [26]

The measured three band harmonic frequency curve levels
are entered into a special diagram and under consideration

of the overlap effect connected with each other. 7“he resulting

area below this curve is a measurement for volume.

This process is rather involved and not very suitable
for field work.

3.3.2.,2. The IS0 Curves N [34)

Sound evaluation curves can be used to determine the
annoyance of disturbing influences on verbal communication.
They are especially suitable for the evaluation of noise
disturbance in industry and office. They are not suitable
for airplane noise research.
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3.3.2.3., Speecir Interference Lev.l SIL [38]

This measuring system is used predominantly in America but
it does not remresent a volume annoyance or stress measure-
ment. It siuply gives the sound level within the frequency
range froam 600 to 4,800 Hz which is very important for
verbal tommunication. For this sociological study of airplane
noiss it has no importance since the frequency spectrum of
500 to 4,800 Hz is too narrow for airplane noise.

3.3,3, Evaluation of Frequency Distribution 151

3.3,3.1 The SumTotal Level Lx

The standardized sum gotallevel which is contained in
1SO Doec. 1996 is based on statistical median values of a
sovnd that fluctuates over time.

To the evaliuation of the sound frequencvy spectrum,
which has already been discussed, we now add the dis-
tribution of the repetitiveness of the sound level. The
sum total level Ly indicates the sound level border which
has been exceeded during X% of the total metering time.

Figure 3.13: Frequency and sum total distribution of
sound level L

Generally the frequency distribution is expressed in M 152
classes of a sound level statistic, And the sound frequency
results are expressed in the A-curve.
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Figure 3.13a: Frequency and sum total distribution of
Sound level L
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3.3.3.2., Energy median value Le

In establishing a median value from a number of individual
measurements the "distorting influence" of the logarithmic
scale has to be taken into consideration, That means that a
median value has to be developed not only for sound level L
but also for the sound level energy.
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With a Gaussian distribution of sound levels the mean
value of energy will always lie higher than the sum total
level LSO'

3.3.3.3. Arithmetic Mean Value Lm.

The arithmetic mean value is a purely theoretical
measurement which is only used to establish the frequency
d! “tribution if the values are widely scattered and skewed.

Figure 3.14: Arithmetic mean value of sound levels L

g

Fails [@(L)0L =1
=> Lm= IL¢(L)dL

The arithmetic mean value no longer agrees with the
L value in the case of a skewed frequency distribution.
GgRerally in a positively skewed curve the L is smaller
than LSO' m
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3.3.3.4, Sound Level Scattero__

A typical value in the description of a sound situation
is sound level scatter 5. It has, for instance, been used by
W. Robinson in Noise Pollution Level.

Figure 3,15: Sound level scatter
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2 g therefore is that sound level range which contains
approximately 68% of all sound events, In territories of
airplane noise the sound level scatter is correspondingly
quite close to the distinguishability of airplane sounds
over the surrounding noise.

3.4, Airplane and Street noise measuring units

Noise measuring units have the purpose to express the
perceived disturbance of individuals who are exposed to a
certain noise exposure. Since the connection between sub-
jective perception and physica'ly measured units is dependent
to a large degree on the noise situation and the noise
source specific noise measuring units were developed frequently
for particular nois¢ situations, Principally these can
divided into three groups:

ks
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l. Group: Measurements which describe the general back-
ground and street noise wirich are little or
not at all influenced by airplane noises.

2. Group: M‘easurements of alrplane roise which is not at
all or hardly affected by street or surrounding
noise.

3. Group: Measuremnents which contain both components,

surrounding noise and airplane noise in a
suitable manner.

3.4.1, Measuring units for surrounding noise

Wwitn airplane noise playing a dominant vole in the
areas chosen for the study, it can be expected that the
median values and especially the noise peaks are influenced
by airplane noise. Street and surrounding noises which are
established by means of sound level statistics must,
therefore, be checked for their independenr- from airnlane
noise. This control of independence and the selection of
optional traffic noise measuring units are discussed iu
chapte,: 2.6 and 4.4,

3.4.1.1; Basic Sound

The basic sounii is a sound level which is created by
sum of all sound sources in the surrounding environment of
the location of measurement in the absence of the dominant,
nais: source to be researcned . It is in the range of the

sun total level bhetween an and ng and belongs to the

lowest noticable sound levels

3.4.1.2. Measuring Units for Surrounding  and Street Noises

All possible strcet noise measurements were included
1 I 1 4 .
in the sum total levels L80' L70, L60' qu. Laor a0 and LG.

A range of such great extcnt in the sun frequeacy was chosen

for two reasons. First, it helps establish which measurenent
agrees best with the preceivel disturbance by traffic noise,
Second, it shows which measurenent is still relatively depend-
ent on airplane noise. Street noise measurements which put too
much emn_.nasis on noise peaks like the traffic noise index TNI
are not suitable for these studies because they are affected too
mu:ch by airplance noise. Unfortunately it is not possible to
separate street noise fron other surrounding noises hy means

of measurenents alone, This requires additional traffic counts,
In the study and following discussion the traffic density was,
however, estimated,

L€
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3.4.2. Measuring Units for Airplane Noise

All presently known measuring systems of airplane stress
contiin more or less complete information about the in-
tensity and the sound spectrum of the sound sources as well
as the frequency and the course of the sound occurences.
Principally they can be measured as well as calculated. For
the purpose of planning the calculation process is of special
importance, For psychological research as in the study
presented however measurements have to be preferred because
they make it possible to take into account additional variables
like air route distribution, topography etc.

3.4:2.1. Sumtotal Levels

As already mentioned in chapter 3.4.1., especially the
noise peaks (LIO' L5, Ll' LO l) are effected by airplane

noise, The degree of i:fluence, however, is very much
dependent on the noise situation as such, e.g. how the airplane
noise compares to the surrounding noise situation. Because
of this interdependence of sumtotal levels these are only
conditionally suited for the characterization of airplane
noise in different areas.

3.4.2.2. Perceived Noise Leve PNL [27]

The noise level 1is one of the most frequently used
mea - irements for the determination of airplane noise. Often
it is used as a noise component in stress measurementis. For
the exact determination of the noise level it is necessary
to conduct a sound frequency analysis, in which casc only
the peak value in every frequency band of a passing airplane
is used. The individual three band levels are converted to
noise levels Noy and added up to receive a total Noy value.

Niot = Nmax+ 0,15x ( %: N = Nenax ) (Noy) '
i= s
|

n e - maximal noise value of all three band frequencies
n(i) = Noy value of the three band i
N =

tot Total Noy value

b7

T
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Figure 3.16: Curves of equal noise /158

three band level

— frequency

To calculate the noise level based on the resulting
noisiness we use the following formula.

PNL = 40 +33,3-10g Nio (PNdB)

This process for the determination of the PNL is only
suitable for individual tests or for tests in the lab-
oratory. For field research it is possible to use an approx-
imation process which gives an approximately equally valid
agreement of noise level and perceived disturbance.

The D-Curve discussed in chapter 3.3.1.1. corresponds

relatively well to the Noy values, however, the D-Curve has
to be raised by seven (7) dB.

PNL = L(D) + 7dB = L(N)
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This leads to a new evaluation curve N, Prior studies
have shown very good agreement between noise level and sound /59
levels based on the N-Curve. Also the correlation between
sournki levels based on the N-Curve and the perceived disturbance
is practically equally high, just as these between the
perceived noise level and the perceived disturbance,.

rw.,m‘)= 0.880 0 =332
room= 0879  0=333

The approximation method by means of sound levels which
is based on the A-Curve leads to equally good results. It
also makes the simultaneous determination of surrounding
noises possible.

PNL = L+ k

The factor K is dependent of the frequency spectrum,
For most of the airplanes which are in use today it can be
assumed that the K value equals 12 dB in the closer proximity

to airports in which case the error does not exceed *1 dB
[21].

r La),PA

= 0867 O =348

3.4.2.3. Effectively preceived noise level EPNL

Based on prior research the PNL was developed into the
EPNL., This takes into considera.ion the influence of pure
tones and the duration of the noise disturbance,

PNLT +D (EPNdB)

EPNL =
PNLT = PNL+C (TPNdB)
D = Duration correction ca. -0 to +10c@
C = Tore correction 0 tog} =
1) PA' = Directly perceived disturbance by airplane nocise
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The process to determine the tone correction is rather

complicated and is explained in the ISO-Recommendation R 507
[27].

An approximate "Duration correction" can be achieved
with the following formula: [21]

Figure 3.17: Effective duration of airplane noise
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D = 10-log 4

This EPNL-Process is so complex and expensive that the
evaluation of tape recordings can only be executed in a
specially equipped sound laboratory.

Figure 3.18: Frequency spectrum of a Boeing 707
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Besides, the results of American studies do not show a
significant improvement of the following correlation co-
efficient between noise measurements and perceived disturbance
by airplane noise.

B AU S
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om= 0,880 O =332 /61

= 0,879 O =3,33

Miaypa = 0,867 0}

epn = 0,846 . 0

Nerpn = 0,32 (mit EPNL)

enrea= 0,37 (mit PNL) } ()
3.4,2.4. Total Noise Exposure TNEL

To calculate the total noise exposure the following
formula which is taken from ISO R 507 can be nced:

n EPNLHO o
TNEL = 0-log 2 10 +10-tog 7o
=
To = 0 sec
i index of n airplane movements

The TNEL gives the energetic sum level of a sequence of
noise events during a certain observation time. Observation
times can be one hour, one day, one week etc.

Above formula can be easily changed to obtain an ana-
logy to the usual noise exposure values like CNR, R, NEF

etc.,

1 N EPNL(,y N0 T

TNEL = 10-log+ 3 10 +10'log n+10-log >
N izl -,
~
mean airplane noise
Here the FEPNL measurement is used as "Mean Airplane

Noise",

F 51
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3.4.2.5. Equivalent Continuous Noise Level ECPNL [27] 162

Since the TNEL is dependent on the measuring time the
observation time was standardized in the ECPNL to make the
comparison of these measurements with other types of measure-
ments possible,

ECPNL = TNEL 10 X logTT;-

T = Observation time in seconds

3.4.2.6. Weighted Equivalent Continuous Perceived Noise
Level WECPNL

This measurement was developed by the ICAO but was not
accepted by the IS0, Compared to the ECPNL, the WECPNL
contains corrections for the time of day, evening, night and
for the season (Temperature).

WECPNL = log

3 ECPNLD ECPNLE+S ECPNLN*10
§

10 8 10 8 10
ECPNLD = ECPNL (Day) for time between 7:00 am and 7:00 pm
ECPNLE = ECPNL (Evening) for time between 7:00 pm and 10:00pm
ECPNLN ECPNL (Night) for time between 10:00 pm and 7:00 am

S Correction for temperature (* 5 db)

3.4,2.7. Composite Noise Rating CNR [30]

The CNR-Process is based on the use of PNdB-Curves for
every flight maneuver,

Based on the sound curves and the movement numbers for day
and night a CNRj-Number is calculated.

CNR; = PNLj +10- lOg (NDj *'NNj ) =12

NDj number of movements between 7 a.m. and 10 p.m.
NNj = number of movements between 11 p.m. and 7 a.m.
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The resulting CNR-Number represents the energetic sum
of the CNRj-Numbers of all occuring M flight maneuvers.

CNR = 10 -log 3 10 SNRITO 4 i

s

K is a factor for the evaluation of different flight
maneuvers and their time of day. It lies between-15 and +10
for starts and landings at between=-5 and +10 for idling

runs and for movement on the ground. The CNR can be calculated

approximately by the following formula: [17]

CNR = PNL+10°'logN - 12
N = Np +20 -NN

Prerequisite for this approximation is homogencus airplane
traffic. )

3.4.2.8. Noise Exposure Forecast NEF [31]

The NEF-Process is a refinement of the CNR-Process. The
noise curves were

1. Rased on effective perceived noise level, rather
than on perceived noise level, and

(4"
-

Drawn tor different flight paths instead of
different airplane types.

NEFy) = EPNLyj +10 - log (Npjj =16 - Niy; ) - 88

The resulting NEF-Value is obtained by summation of the
individual NEFij values according to the following form:la:

NEF =10 lgS S 30 NEFy 110
|
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The calculation of the NEF-Values can be somewhat
simplified with the following formulas:

For the day between 7:00 am and 10:00 pm

3.4.2.9.

NEF = EPNL+10- log Ny - 88

For the night between 10:00 pm and 7:00 am

NEF = EPNL + 10- log Ny~ 76

Isopsophic Indices, Index R

The

isopsophic index gives the sum of the individual

noise volumes during a day between 6:00 am and 10:00 pm,
The following components are considered:

Sound pressure level of individual airplane typ
and their individual flying maneuvers,

Duration of sound events

Number of airplane movements

The total expesure is composed of individual values for

different

Tt

airplane types and different flying maneuvers,
Ni = PNL - 10 -log T - (1)
pNL = sound level in PNdB
1 - reference time (16 hours)
t = total duration of airplane noise exposure
is assumed that the total! exposure for one (1)

individual flying maneuver is an average of thirty (30)

seconds.

Under these conditions the formula (1) is simplified

and changes to

54
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Ni' = PNL - 10 - log 220 (2
N: = PNL *10- log n- 30 (3)

The resulting index is calculated by the addition of
the energy values of the individual indices y .

R - 10-log S 10N (4)

The French literature {[32] uses a number of different
terms for the word general index: INDICE isopsophique,
INDICE R or INDICE ISOPSOPHIQUE R, Besides the formula used
in psychological research to calculate R deviates from
formula three by four units.

R =z PNL «10 -log n - 34

To guarantee the comparability of the results of psychological
research the index R in the study and the discussion is
calculated by this formula.

3.4,2.10, Noise and Number Index NNI

The noise and number index also uses the median peak
noises and the median movement number of airplanes in the
calculation of total noise exposures. This movement number
is defined as the number of airplane movements perceived
acoustically during the time of the measurements (6:00
am-10:00 pm). An exact process to measure the median peak
noises in PNdB is, however, not given.

For the establishment of airplane noise exposure zores
within the range of 30 NNI and ahove, it is usually sufficient
to consider airplane movements above approximately 80 PNdB,
In the process of technical determination of airplane noise
exposure curves it is, however, often necessary to include
airplane movements with levels from approximately 60 PNdB.
The reason is to be reen in the big sound level differences
which are caused by the scattering of air waves in horizontal
as well as vertical direction.
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An English psychological study of 1961 [16] led to the
following formula: -
?

NNI * 10-1og 2_ <~ 10 +15-log N - 80
(LR ]

= perceived noise level of the i airplane movement

PNL,, /10

PNL o)

N = number of audible airplane movements between

6 am. and 10 p.m,
It was observed, that a doubling of the number of moves

resulted in an increase of the level of about 4.5 dB. By
definition of the number of moves this corrzlates closely

with the PNL,

In a sccond sociological studv in England in 1967 [33]
it was found that with the formula:

NNI = PNL * K-iogN -C

for . different K-Values correlations coefficients of equal
magni tude were obtained as in 1961. In addition, it has
been shown that the following formula also correlates with
the perceived disturbance;

NNI = PNL + K- N -C

However, contrary to 1961 the NNI-Values in 1961 were
based on measurements that were oblique to the flight direction.

3.4,2,.11, The Disturbance Index (7]
In Germany the disturbance index § is in use. It can
hbe considered as
a) for a sequence of discrete sound events which

ignores the base line sound or

b) a continually fluctuating sound level course 167
which takes the periods of quiet into con-
sideration,

The two methods are not identical and lead to values
which can deviate from each other by about five dB [39].

Method a) is useful in the description of airplane

noise, method b) 1is useful in the description of general
noise situations, It is described in chapter 3.3.3.
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The disturbance index § of method a) is followed

8= log 4 3 007,

« = equivalency parameter, for instance Ig' or T%
PNLGy = maximally valued sound level of the 1§ sound event,
for instance PNdB

value)
T = length of observation, for instance 12 or 15 hours

Fig. 3.19. Determination of disturbance index Q with method ¢).

Ayl ot T varele 70 Wahe
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The disturbance index § was further developed, based onthe
above formula, so that the total influence on sound level
intensity, movement number, duration and flight path deviations
could be taken into consideration. Besides it is possible
to assess the baseline noise/peak value ratio by the factora.

For the simplest case without considering flight path
deviations and only one airplane category the formula is:

1 T.
@ =PNL + o logN+4log

57

T, = duration of exposur to sound event 1 (10 dB below maximum
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Here the analogy to ECPNL if obvious., The disturbance
index is one of the most complete airplane noise measurements
which is also suitable for sociological airplane noise
studies, since it is based on dB (A) or PNdB measurements,

3.4.2,12, Comparison of the Approximation Formulas of the Most
Important Airplane Noise Exposure Measurements

In summation the airplane noise exposure measurements
given in chapter 3.4,2. can be calculated with the following
approximation formulas. These approximation formulas are
valid only if the range of sound levels and the frequency
of different flight maneuvers is not too extensive. In
cases where different airplane operations with high levels
and low frequency, or low levels and high frequency coincide,
the exact formulas of chapter 3.4.2. are to be used because
the upproximation formulas could lead to big errors.

NN = PNL *T5 -log N - 80

CNR =~ PNL + 10 -log(Ng+* 20-Ny)-12

R = PNL *+10 ‘log N -3¢

NEF = EPNL* 10 -log (Ny* 168Ny -88

e] -~ PNL v 13} log N * 13§-log Tt

The most important deviations between the individual 169
airplane noise exposure measurements and the NNI-principle must
meet the following characterization:

R Flight sound frequency 1is less prominently con-
sidered. The increase in the case of a doubling

of the movement number is only three dB instead of
4,5 dB.

CNR Night flight movement number is especially stongly
considered., Three dB per doubling of movement
number.

NEF Analogous to CNR, In addition it contains the noise

component EPNL, the correction factor /(or the effect
of duration and the pure tone components.
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4 dB per doubling of the movement number. Consideration

of total effective noise exposure duration.,

i,4,3. Noise Measurements which are Influenced by Street and
Airplune Noises.

A number of noise measurements were developed, to
characterize the noise situation with one single figure.

This is possihle with an evaluation of sound level distributions

(Leq) or by the evaluation of the difference:peak values/basic
sound level (TNI), or by a combination of median value and
sound level range (LNP).

These measurements consider surrounding noise, street
noise, and airplane noise. The basis for these calculations
is in all cases the sound level statistic.

3.4,3.1. Equivalent Long Term Sound Level Leq (34)

The :qu:v'lent long term sound level of a fluctuating
sound is a constant sound level of an equal median energy
value. The internationally standardized formula, bhased on
the lapse of time in a sound level is:

1
leq =% log 7 [ 107 ar
[}

&« = equivalency parameter
L) * valued sound level as a function of time
T * total time of sbservation

Frequently, however, the L__ 1is calculated in k sound level classes
based on frequency distribution.

Leg =—l—-—-log + 2 l(}'CLm T(i)

Ti * length of exposure to the sound level within class i

k = pumber of sound level classes

/70

et



The importance of equivalence parameters q or the
halved parameters q is demonstrated by the following example.
It represents the comparison of two signals with the
levels Ly Ly with an effective duration t; and t_ while
comparing the measurement time T with each other, “

ty = ZXT‘

U -—--—-q~~L Q =Ly-L2
L ——
T

— ¢ —— !

&+ log (4 10*My) = L og(+ 102 12)

log 10°"

1]

log 10°2 13
log 10" -10g10" 7 = log t7- log 1
logi=t17t) = jog 2
Q

a is therefore dependent on the desired sound level re-
duction with a doubled effect duration of the sound events.

As energy equivalence is given(q = 3 dR)
) 38 . _3d8
< * gz 03 ° 10

For airport noise q 4 dB is frequently uased,

1 B - Lcg

- g 2 0.3

.13-;-

60
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For this study, however, it was calculated with q = 3dB.

The following formula can be used for the evaluation of
measurements of sound level statistic counters.

Leqz—%z'log ('%‘g" n() -0 < )

g = bisecting parameter

n = total number of measuring impulses

mi = number impulses in sound level class i
k = number sound level classes

L(i) median sound level of class i
Leq is a good noise measure to determine the total

exposure which is caused by varied noise sources such as /172
airplane noise, street noise, and surrounding noise. Noise

peaks are especially emphasized so that the base line noise

no long is affecting the Leq in airplane noise areas.

3.4.3.2. Trafiic Noise Index TNI [35] [36]

The Traffic Noise Index is a noise measure which is
especially suited for the descriptior of street noises.

The weight .actors of the individual variables in.
the TNI were determined by multiple correlation analysis.

After some simplificetion the TNI was defined as:

INI = 4(Lp-Lg0) + Lgg -30

L median noise peaks

10

il

L median basic sound

90

The TNI reacts strongly to sound level differences

between base line noise and peak noise. Changes of the base

line sound are almost as strongly weighted as changes in the
noise peaks.

Since the formula of TNI was optimally determined on
the hasis of pure street noise tests it cannot be used in
areas of airplane noise without modification. The results
of the study and tbe discussion confirm this saspicion,
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3.4.3.3, Noise Pollution Level Lyp [37]

The noise pollution level which was developed by DW.
Robinson is a measure which is supposed to be usable for
street as well as airplane noise. In the choice of factors
the following three criteria were considered which influence
the perceived disturbance.

-~ energy equivalence of the measurement
- influence of the frequency of the disturbance
- weight of the sound level range.

As definition of the LVP Robinson gave the following
formula: :

LN “leq + k- O
leq ® equivalent continuous sound level where q = 3
x a empirically established constant

g = scattering of sound levels

The L is evaluating the A or D filter curves. As
e

measurement periods fairly homogeneous time periods like one
day or one night are to be chosen,

3,4,4. Choice of Noise Measures

In the choiceof measures the degree of agreement be-
tween perceived disturbance and noise measurement and the
independence of street noise measures and airplane noise
measures are tawken into account.

More in chapters 4,2, and 4.4.

oy e
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3.5, METHODS OF MEASUREMENTS

3.5.1., The Measuring Equipment

As discussed in chapter 3,4, the frequency of the
distribution of sound levels and the airplane noise peaks
PNdR have to be measured. The frequency distribution of the
sound level is evaluated by means of filter curves A or
D. This leads to the PNdB values by approximation.

Lipny = Lqay * 12

+ 7

Lipny = L(D)

The equipment used to fulfill these requirements is shown in
figures 3,20,

Figure 3,20 Switch schematic of acoustical measuring
equipment
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3.5.1.1. Microphones used for measurement

o > et s

/75
Condensor microphones were used since they are especially
suitable for measurements outside.
Type B and K 2619 one (1) inch
with Microphone capsule B and K 4145 (Sealed)
with Silica ge! spacer ring
with Wina Cover UA 0207
with Humidity Protection EMPA
Frequency range 2-20 kHz
Measuring range 16-144 dB(A)
3.5.1.2. Measurement Amplifier
The amplifier increases the electrical signal and
evaluates it with the filter curve A respectively D. Special
requirements in respect to dynamic range had to be fulfilled
by the amplifier, It was necessary to obtain measurements
of base line sounds from between 30 and 40 dB(A) and airplane
noise peaks up to 110 dB(A) with the same volume setting.
Type B and K 2606 ( Modified EMPA)
Evaluation curves A-D
High and Low Pass
Interferance distance 90dB
Used measuring range 35 dB(A) to 110 dB(A).
3.5,1,3. Curve Writer
The evaluated electrical signal which up to "his point
is still proportional to sound pressure is trans red in a
sound pressure level and then registered bv the scribing
pen. In this transformation the logarithm ef the squared
median value of the sound pressure is drawn,
- 1 /76
) 1
Peft = {T [ piny” at
4]
et \2
L = 10 -log ( -%;" )
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The time constant T in the calculation of the effective
value can be important, since it influences the peak values
and sound level range. Theoretically T should strive for a
correct effective evaluation in the infinity range. Practical
time constants are chosen, however, which take the physiological
properties of the human ear into consideration. Commonly
used values are:

- for impulse like sound 35 ms (Imp)

- for normal sound level measurements 100 ms (Fast)

- for measurements in which short term peaks are not
of importance 500 ms (Slow)

Type B and K 2305

Indication range 75 dB

Instrument adjustment according to time constant
Fast or 100 dB/s

Writing speed 125 mm/s
Potential meter range 40
Lower frequency limit 20 [z
Paper speed 0,03 mm/s

Paper width 100mm

3.5.1.4; Sound Level Frequency Counter

The complete sound level range was divided into twenty-three
(23) classes and the time period of each class was accumulated
in a counter system. The scanning frequency was lHz, so
that even relatively short sound level peaks could be registered./7
7
This permitted the calculation of a sum-frequency level
of L) (infrequent peaks) which, with approximately 7,000
souné'}evel scans, was able to differenciate LO from L
with an accuracy of 49%., That means that with 'a scanning
sequence of one (1) second the minimum measuring time was
approximately two (2) hours, With a scanning sequence of
0.1 seconds, respectively 10 Hz, the measuring time has to

be at least 15 minutes,

Figure 3.21: Fxposure time of sound levels in class i
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To enable a statistical sound level measurement to
deliver representative results the measurement period has to
be adequately chosen, e,g. depending on the frequency of
sound events, it cannot just be measured for two (2) hours,
but a day, an evening, a night or even several days.

Type B and K 4420

2 Counters for 12 classes each = 24 classes
Impulse frequency 1 Hz (10 Hz)

Width of classes up to 71 dB(A) 4,5 dB
Width of classes above 71 dB(A) 3 dB

3.5.2, Evaluation of Measurements

3.4.2,1. Registration and Evaluation of Frequency Distribution

During the course of a day, depending on the activity,
the attitude of a individual towards noise or the sound
situation can change. Therefore the study was conducted
during the following three (3) time periods.

- Day, from 6:00 am to 6:00pm
- Evening from 6:00 pm to 10:00 pm
- Night from 10:00 pm to 6:00 am

Thercefore, readings of the frequency distribution of sound
levels were taken daily at 6:00 am, 6:00pm and 10:00 pm,
This was done with a photographic system. The photographs
were directly transfered to key punch cards to be evaluated
by machine later on.

. Evaluation of Airplane Noise Peaks

To calculate the prevailing NNI-Values the airplane noise
peaks were read off the sound diagram. Figure 3.22 shows
that they are easily distinguished from surrounding or
street noises.

Figure 3.22: Sound level diagram
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In this evaluation the following criteria were considered: /79

1. In the case of longer lasting flight noise
peak the highest value is to be read.

2. Intermittend or accidentally superimposed
peaks are to be ignored.

3. The values obtained are to be rounded off to
the next lowest whole dB value.

To permit 1 comparison between momentary NNI values and
median NNI values the momentarily measured flight frequencies
for the day and evening periods were standardized to sixteen
(16) hours:

N day(standardized) = Nday(measured) x 16‘h2¥£§ . (Day)
measuring time
N eve(standardized) - Neve(measured) x 16 hours (evening)

measuring time

3.5.3. Curves of Equal Airplane Noise PNdB

3.4,3.1. Methods

The measurenents for the determination of median airplane
noises have to stretch over a longer period since intermittent
fluctuations, for instance in the combination of airplane
types or flight paths used, tend to falsify the results of
the measurements. Since especially in Geneva und Basel the
measuring times would have had to be extended for several
weeks the method of measurement had to be changed.

The modified process was similar to the CNR-Process. For
certain flight maneuvers the median sound level progress was
measured on a straight line at right angles of flight direction.
This allowed construction of curves of an even, median noise
level.

The comparison of both measuring methods showed that
the transversal measurements lead to a greater precision. /80
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For correct execution of airplane noise measurements
and the determination cf measuring locations and measuring
times the following information had to be obtained from the
respective airport administration:

- Flight frequency and flight paths of the individual
flight maneuvers,

- Information about deviations from the theoretical
flight paths.

- Orientation about special flight maneuvers, for
instance in case of sharp (North-Easterly) winds,
fog or at night

- Composition of airplane types frequenting the
airyHrt

- Course of monthly air traffic numbers during the
course ¢f the year.

I possible the respective flight route of the measured
airplanes was to be recorded during the measuring time to
permit the determination of the influence of air route
deviations on the median sound level course. In addition
meterological data and the effecti- e number of airplane
movements on all runways during the measuring time were to
be registered.

3.65,.3.2 Execution and Evaluation of Transversal Measurements

The purpose of transversal measurements is the determination
of airplane noise. In this study the frequencies were
determined by the D-Curve. This leads to more exact results
in the conversion of PNdB values. Resides, for transversal
measurements only locations without noticeable or surrounding
noise were chosen. Since a total of five (5) complete
measuring kits were available sometimes five (5) noise
measurements could be conducted simultaneously. This led
to an improved determination of the course of the <ound
level along the tranversai. In Geneva, six hundred
single sound levels of passing airplanes were measured on
nine transversals.
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Figure 3,23, Sound level course on a transversal
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Optimally one hundred noise¢ measurements per cecach transversal
and about four transversals for each main flight route would
be required.

Based on consecutive noise measurements on a transversa! the
median sound level course can be established asafunction to
the lateral distance from the theoretical flight route. By
connecting the geographical locations with those of the
airplane noise levels the median measured noise curves of

PNdR can be obtained. Those noise curves contain the influence

of the flight route deviations in horizontal and in vertical

direction and the influence of the topography on the spread

damping. The deviation of the proportion of certain airplane
catepories from the yearly averaves was considered in the

establishment of the median value. The estimated exactness

of these noise curves is approximately *3 PNdB,

3,6. Results of Acoustical Studies

3.6.1, Airplane Noise Exposure Curves

In the areas of the three Swiss airports air noise
exposure is described by the noise and number index. These
NNI Curves connect those geographic locations with equal
noise exposure. The determination of these exposure curves
can he done either bv calculation based on noise curves and
median airplane movement numbers or by means of considerable
noise measurements in the total study area.
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3.6.1.1. Calculated NNI Curves

NNI Curves, based on EMPA calculations were used in the
determination of study areas. They also are used by leg-
islative bodies as guides to zone planning.

By definition NNI is dependant on the energetic median
value of the airplane noise peaks of all airplane movements
(over 80 PNdB) and the average daily number of airplane
movements established over a one (1) year period. The noise
curves established by the FAA for different airplane types
in PNdB serve as the basis for the calculation of noise
components. Information about the number of airplane moves,
their distribution on the different runways, about start and
landing routes, and information about the proportional share
of different airplane types were obtained by the respective
airport administrations. The calculation now can be done in
four (4) steps.

1. For every airway the encrgetic sum level is cal-
culated according to the proportional share of
different airplane types.

2. A noise curve is chosen which is representitive of
the energetic »>um level,
3. Rased on the resulting noise curves and the cor-

responding number of movements the NNI curves
are established for each air route.

4, In areas which are exposed to noise from several
air paths the NNI value is calculated according
to the dominant noise source and the sum of all
airplane movements.,

The NNI Curves thus obtained are median values for the whole
years, Temporary deviations from the median value can

happen because of a number of airplane movements which deviates

from the median value, by a different composition of airplane
types, by deviation from normal air pdaths or because of

meteorological conditions., This leads to an estimated precision

factor of *5 NNI for the calculated NNI Curves. Figures
3.25 and 3.26 show the calculated NNI Curves for the airports
Zurich, Geneva, and Basel.

3.6,1.2, NNI Curves Determined By Measurements

To obtain the most accurate data for airplane noise and
street noise exposure of each survey location acoustical

data were obtained by measurement. As in the case ofthe calculation
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Figure 3,25. Airplane noise exposure curves NNI /84
Airport-Zurich Kloten for 1970 (#5NNI)
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Figure 3,26,

Airplane noise exposure curves NNI
Airport Geneva-Cointrin for 1970 (+5 NNI)
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process here too the energetic median values of airplane
noise peaks and the coordinated median airplane movement
number were used as basis for the calculation of the NNI,
The measuring process was also able to take the influences
of air route deviations as well as ground muffling of sound
waves into consideration,

The average daily number of airplane moves which is obtained
by actual count over the course of a year cannot be exactly

established by means of nolse measurements since the relatively

short duration of the measured period, in comparison to one
(1) year, cannot give any representative information about
the yearly averages. Reasons for the fluctuation of the
number of airplane movements are on the one hand the yearly
increase in flight frequency, seasonal fluctuations and
momentary deviations from the yearly average. Therefore the
statistical data of airplane movement number and runway
usage which had been supplied by the airport administrations
were used.

Figure 3,28: Statistical daia of airplane movement
numbers at the three airports

-"lh
> o —
S b o -1 wb 111 -

h-_ 300

: ey R
e 1 -
&
[ -]
g 100 } 100 ¢ 100 b
7]
g ¢ | ,
: Jor, Jum Tet. Jon, Juns Dez. Jon. Juni Sez.
g Zurich 1970 Geneva 1970 Basel 1970
-l N, .= N R N . &
® mean mean mean

The calculation of NNI Curves can only be done analogously

to a mathematical process, Special problems occurred,
however, in areas in which the noise disturbance was caused
by flight operations of differing noise levels, In the case
of CNR, NEF, and the Index R, this problem was solved by
energetic summation ¢° the indiv.dual indices. This leaus
to the following formula for the NNI:

13
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M = Number of different flight operations involved

Nj = Mean msvement number of operation j

L = Energetic median v .lue of j flight ope-ation
PNj

This formula illustrates that in the cas- of several
flight operations at different noise levels the dominating

[l
l'sxlﬂ PNj/IO. In other

one is the one with the greatest Nj
words the decreasing sound level of flight operation j also
decreases the statistical weight of the flight movement
number.

In the corstructions of the NNI Curves it became apparent
that those areas where several operations had to be considered
according tc the formula above were in relatively narrowly
defined areas.

Figure 3.29, Effective area of flight operations ot
different noise levels
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The measured NNI Curves of the
Zurich, Geneva, and Base! are in figure
Their precision is estimated at about #5 NNI.

airports

3.30

and

Figure 3.30: Airplane noise exposure curves NNI

Airport Zurich--Kloten

Measured 1971
Margin of error *5NNI
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Figure

Airplane Noise Exposure Curves NNI

Geneva-Cointrin
Measured 1972
Possible margin of error 5 NNI
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Figure 3.32 Airplane Noise Exposure Curves NNI
Airport Basel-Mulhausen
Measured 1972

Possible margin of error *5 NNI
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3.6.1.3, Comparison between Calculated and Measured
NNI Curves

As explained in chapter 3.5.3. and 3.6.1, the expense
for the measured determination of airplane noise exposure
curves is considerably greater than for the theoretical
determination.

Both noise exposure curves to be compared have, as
mentioned, a margin of error of *5 NNI., In an extreme case
deviations as high as 10 NNI must be tolerated. Near the
landing strips the agreement is rather close, In distant
areas, however, there is a systematic deviation between
calc.lated and measured curves. Contrary to the calculated
curves the width of the measured curves increases as the
distance from the airport increases.

This can be chiefly explained through the large diffusion

of actual airplane paths and partially through the decrease
of the muffling effect in these areas. Since the increasing
air path diffusion leads to a wider sound leve! range between
the individual flight events an increase of the energetic
sound leve! median values occurs. The area of noise exposure
is increased considerably if airplanes closely adhere to
their flight paths. The decrease of muffle effect due to
spreading in greater distances can be attributed to the loss
of ground absorption and muffling by obstructions due to
greater flight altitudes.

To improve ithe NNI calculating process the di{fusion of
the flight paths and the ground and obstacle damping effects
would have to be taken into account to a greater extent.
However, this would also require the supplying of much mo-e

complex statistical information abourt the use of the different

flight paths, the flight path deviations and so forth from
the airport administration.

3.6.2, Dependents of the Surrounding Noise Measurements
of Airplane Noise

Most of the measurements of surrounding noises are
calculated on the basis of sound level statistics. They
represent the sum of all sounds, They do nct give any
information on the sources of these sounds. As shown in
figure 3.33 correlation analysis alone would not deliver any
useful results because of the bend shapes of the curves.

In this figure all noise measurements which are e tered were

obtained Yy socund level statistics, the airplanc noise
results, however, were obtained independently of statistics.

7(1
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Figure 3.,33: Different noise measuremenis in dependence
on air noise exposure in NNI,

dB(A)
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It has been found that the sum total levels L and

50°
L10' are hardly influenced by airplane noise, but that the

sound level peaks L are strongly influenced by it, In

G.1

contrast LNP' TNI and Leq are ambivalent measurements

because they are, in the presence of low airplane noise
exposure under 30 NNI, chiefly influenced by street noise,
while in the case of greater airplane noise exposure over 30
NNI the influence of airplanc noise is clearly noticeable.

For the ~+-eas of Zurich and Geneva under study the
following conne_tions between airplane noise and statistical
sound level measurements were established:

an 2 CE2INy =133 M =12 L= 40 r 05
=~ L;N ‘097“»"‘25 r - 04
NNE = 1Y Lgy - ST r - 0538
. - 3. - -
coy =035 Lgye 2 = 0546 NHI =073 Lp- 24 Y
Loy =052 L+ 47 P el
NN -1t Ly - 30 r = 0532
Loy = U7 L, +32 r - 0403
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The agreement of the median values of NNI and the noise

0.1’

L, L ,
eq

, L
1 and

NP’

is dependent ¢n the noise situation,

is quite good, however,

that means on the

intensity and the frequency of noise sources like airplane
traffic and street traffic,

3.6,3, Comparison of Noise Situations in Zurich, Geneva,

and Basel

Zurich,

Based on the different findings
the noi:e situation is not
and Basel.

Geneva,

Since

identical

it can be assumed that

in the tested areas of

the noise

situation

is

only a second consequence of primary phenomena in the surrounding-

of

the measuring

location,

it

is attempted

to find direct

causes for the differing noise situations as objectively as

possible.
patterns,

the

noise peak values,

notse

in the

of noise exposure

The following table
patterns

flight

frequency and

by airplane and street noise.

following criteria;

UIREREANISRT

SLhnT IONSARY

VIRKERSART

Jesc-ingsene Letertauung
- wprqe Srurtidinen oger lngtell.
slizren Ievsimer oen SetRuden,

tochere Uederlauung

- ardssere TU3Iner 0ve als
darter oger
fraoluncsiidzhe Srener nreven
rwischen ger Gesd.cen.

Ssielplats,

Strecra,aerse
~ ngine seiteren Geciude 17 ger
hire.

ndyustrieznne

- Luartiere 93t meheerer
Fat=wkatigrsuntesnersuncer,
crBssere Revkstitten, (aver-
§iser  use.

Ke-~rone !Sescma-isrcne!
- wairhiere g1T vOrarelenze”
Gesch¥tistitiokert liortieen
ceer (ltygebied)

Jemischte Jone

- s-tssee [S-te- ooer stiiliscre
Qartisce nit Cexecteet-ieben,
Verkaufellden, Bonn“Busern,
firtschesten, ote,

Tohnione

- donrniaser, taverntiuser, ey,
it Juartre-vemnautstioen oder
SerulnBusenr,

Trere Zone oces Iratlungsidne

- Seliete €ie ge” (~-oiur; oder
d.ssitivess'icn oer Landarts
s2%tt grenen,

~auptverusnrsader

- stark tefanrene Jertencungs-
strassen rwiscrer Gexeingen;
Erisentanalirien.,

Jurehaasgsverkenr

- Vertingungssirassen in tetauien
Be:reter, csischen verschiezener
Quartieren,

nartierstrassen
- nur anliece-verien~

hein Verkehr

This process includes the consideration of building
comparison of flight
and an evaluation of the share of street

total pictr-e of noise exposure, the sum total

lists traffic tunction and building
in areas sur. ounding the measuring locations.
were classified according to the

They

see next page
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Density of Development

Zoning

Type of Traffic

very dense development

- N0 green areas or
open space between
buildings

loose development

- open- gpace and
play grounds,
gardens or other
recreational areus
between buildings

scattered development

- no other buildings
nearby

industrial

-~ living quarters with
several factories,
larger production
facilities, ware-~
houses

central areas
(business zones)

- living quarters and
prdominating busi-
ness activities
{down town areas)

mixed zones

- larger farming
towns, urban
areas containing
trade and retail
establishments,
residential areas

etc.

residential areas

~ apartment houses
farm houses (poss.
with retail stores,
schools

open space or recre-
ational areas

- exclusively rural
or recreational
areas

main traffic arteries

= heavily used high-
ways, connecting
cities as well as
railroad lines

main streets

- main connecting
streets in developed
areas between
different zones

city streets

- local traffic only

no traffic
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Figure 3, 34

very dense
development

loogse develop-
ment

scattered de-

velopment

industrial zones

central areas

mixed zones

residential
areas

open space

main traffic
arteries

main streets

local traffic

no traffic

Sum frequency level under consideration /196
of building patterns type of use and
traffic patterns
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Figure 3.34 shows the strong relationship between
building, usage, and traffic patterns
and the level LSO'

Number of airplane movements and airplane noise peak values

The number of airplane movement on which NN! cal-
culations are based 1is the average daily frequency per
mezsuring period, standardized for sixteen (16) hours.
(Chapter 3.5.2.2.).

Figure 3.35: Statistical information of median numbers
of airplane movements around the three
airports.

00 = ———1 00 = 0 ___standardized for 16
no. of e ——
flights o 2. L — absolute
per 200 - i 200 ___ 0=
time ! |
period
100 - 00 |- 00 [~
3- e lmd 0 e e em e -r-
= 1 3 4= ==
06 ® 22 06 o 8 22 G 06 18 22 06
Zurich 1970 Geneva 1970 Geneva 1970

The bhig difference between the number of airplane
movements in  Zurich and Geneva as opposed to Basel is very
obvious. In addition, the airport of Basel shows a greater
mediar density of airplane movements during the four evening
hours from 6:00 pm to 10:00 pm than during the daytime from
6:00 am to 5:00 pm,

The table 3 36 shows the variations of median airplane
noise peaks in PNdB as well as NNI wvalues. Here too a
distinct difference can be seen b-tween Basel and the two
other areas wunder study. The -oper limit of LPN to
approximately 105 PNdB is due to the limitation of the study
to Swiss territory. In Basel the minimum distance between
measuring locations and airport is approximately 3 km, in
Zurich and Geneva, however, it is only approximately 0.5 to
1 km.

83
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Table 3,36: Variations of airplane noise peaks in PNdB
as well as airplane noise exposure in NNI,

Test Alrplane noise Airplane noise exposure
area peaks in PNdB in NNI
Min.|] Max} Stdqd. Min. | Max, Std.
. Dev, Dev,
Zurich 65 It y12.3 10 58 13.0
Geneva 53 118 |15.0 5 69 15.0
Basel 76 101 6.4 0 3.9 11.3

The Ratio of Streei Versus Airplane Noise in the Total
Noise Exposure

. The total noise exposure is an objectively measurable
unit and should not be mistaken for the perceived annoyance
or Qisturbance by individuals. It can be given with the
ambivalent noise measure L which is influenced by both
street and airplane noise. °© ’

To compare the respective shares of both noise sourc
in the total noise exposure for the three study areas,
sun total levels qu and the NNI in function of the equivalent

continuous sound level Le were illustrated in Fipure 3,37,

The extensive independence of the sum total ltevel LSO of

airplane noise was already noted in chapter 3.6.2.. It :s
ciearly evident that in Zurich and Geneva the share of
airplane noise as compared to street noise increases with
increasing total noise exposure. 1n Basel, however, the
share of street noise increases with increasing total noise
exposure. This esseniially different noise situation is
clearly expressed in the shape of the filtled in arecas
(L__~NNIasfctofl. ) in Fig. 3.37,
50 eq
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4. PERCEIVED DISTURBANCES BY NOISE /101

4.1, Introduction

The goal of this chapter is to empirically establish and
describe the perceived disturbarces by airplane and street
noise which the populations of th~ airport areas of Zurich-
Kloten, Geneva-Cointrin, and Basel-Mulhausen are exposed to.
There are 2 main problems. (a) How can the actual state of
an individual disturbance by noise be adequately determined?
(h) Which of the measured acoustical noise exposura measure-
ments contains properly weighted physical parameters in a
suitable combination to permit a rather exact prediction of
individual disturbance due to exposure to noise.

How the realistic state of individual disturbance by nnise
is established in a interview situation is first of all a
question of the validity and the dependability of the ques-
tionnaire which is used in the questioning.

The mnost important limitation is that this chapter deals
chiefly with the reaction type to noise, namely the con-
sciously perceived disturbance as a state of reality,
measured by verbal self-evaluation according to a given
reaction evaluation scale. This reaction type, however,
is not exhaustive in the sense that it is often postulated in
problem specific discussions: mainly as a measure of
disturbance in itself, but is limited to the consciously
perceived disturbance which represents the necessary
prerequisite for the verbalization in the interview

situation. Other conscious, semi-conscious or sub-
conscious reactions and behavior responses to a noise
stressor are initially excluded. Thus the interpret-

ation of the verbally measured, perceived disturbance
is by no means an exhaustive categorization of the

reactions. It can only be considered  ar > first
conscious but limited comparison of the :rhance
against a verbalized mode! supplied by the - ~viewer

to permit self rating by the intervieweec,

The extent ~f the verbal reaction to noisc can nr sured 1102
either directly or indirectly. In the direct = . te
interviewee gives informatici about the degree of ‘-
turbance in the form of a qualitative judgement, = aerical

vilue for the degree of disturbance is immediately obtained.
However, the assumption on which the direct method is based,
nameiy, that the interviewed person is able to express his
reaction more or less isomorphicaliy within a given reaction
scheme, is not always possible. That means that it cannot
automatically assume that the quantitative judgement of the
interviewed person truly represents the subjective degree of
his disturbance because he may not be able to interpret
figures properly or react like a lincar measuring instrument
l4i]. However, psycho-physics has shown thut in the case of
sensory continua valid results can be obtained by the
direct method.
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Nevertheless, it has to be emphasized that an individual is
exposed to a great number of physical and social stimuli which,
in contrast to the psychophysical laboratory tests, can hardly
be controlled in sociological field studier. On the other hand
sociological field research is able to inc.ude exactly those so-
mat ¢ and pragmatic stimuli which are of special interest in the
study and discussion, a situation which is only poi?ible to a very
limited degree in psycho-physical experimentation.

D The following system was used in the direct method of eval-
uation of roise exposure: "Let us assume this is a thermometer
(intervicwer shows card with a thermometer) with which you can
measure how much you are disturbed at home Ly airplane or traffic
noise. The number 10 indicates that you find the airplane

or traffic noise unbearable, the number 0 that it does not
disturb you at all. Now tell me the number which would apply to

you",
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Tm the indirect methou the interviewee gives his reply to /1103
the degree of his disturbance in the form of an answer category
which he does not have a numerical ar-ociation with, The num-
erical value is established in the evaluation by the applica.ion
of certain measuring models like the scalogram analysis and other
processes., A wmerical value for the degree of disturbance is
obtained iadirectly, D

D Indirnctly--scalogramatically the noise exposurs was estab-
lished with the fullowing questions:

- How often are yocu disturbed by airplane or street

noise?

- When you try to fal: asleep or are sleeping

- When you 'is.en to the radio or watch T.V,

- That the building vibrates

- When ye have conversation or are on the teleplone

- While you are resting or involved 1a recreation

- So much that you are startled

Answer categories:

- Very often (Score - 4)
- Quite often (Score = 3)
- Somet imes (Score = 2)
- Hardly ever,
or never (Score = 1),
To obtain satisfactorv reproducibility the scale categories
were [imited teo '0 by cutting the answver categories.

Reproducibility coefficients:

Random check Zurich: 0,90
Geneva: n.89
Pasel: 0.89

By dichotomizing the viriables the reproducibility is raised
to 9,97, To maintain a direct comparability with direct measure-
ments the variables were only cut to a degree which main.ained
the same scale range., A reprouucibility can be considered as
satisfacte~y, The technique of scalogram analysis is Jdiscussed
by Guttman [42]. (n *'e following the direct as well as the
indirect methods are applied and critically compared.

The investigation of optimal acoustical noise expos're
measurement requires the presence of a valid = 1 dependable
subjective disturbance index. This accomplishnent is attemp-
ted by validation of individual subjective disturbance indices
which result fron direct and indirect measurements and furthermore
hy the mutual validation of those.
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4.2, The Choice of the Optimal Acoustical Exposure Measure for
the Airport

The quality of a noise measure is determined by its agreement
with the ind‘vidual disturbance by airplane noise. Table 4.1
shows the degree of linear connections between NNI, LNP’ Leq'

Ll, Lo 1 and the individually perceived disturbance by air-
plane noise (direct method) in the different test areas as
well as the intercorrelation between the individual noise

mear:..’es. l) 2)

In all 3 areas . the linear context 3 between noise
exposure measures and perceived disturbance in NNI valuesis
significantly the strongest. LNP’ Leq' are nearly equivalent in

their quality criteria,

The additional consideration of sound level scatter in LNP
does not lead, therefore, to any improvement of the agreement of

acoustical noise measures and individual disturtance. The airplane
noise peak values (L0 1) show, with the exception of the test areas

in Zurich, a significantly better agreement with the percieved dis-
turbance by airplane noise then the LNP’ and Leq' The L1 in com-

parison to the L shows significantly worse agreement, with the

0.1
exception of the test area Geneva, for the linear agreement with
the directly perceived disturbance by airplane noise. This is
especially valid for the area of Basel.

/104
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) The air movement numbers of NNI are standardized to 16 hours
if not otherwise meationed (comparable with other investigations
and with day and evening periods). The other exposure measures
are referring to the time period between 6:00 am and 6:00 pm
unless otherwi<e noted.

2) The coeficients listed in table 4.1 are Pearson's product-
moment-coefficients. They require metric scales for both
variables. This prerequisite is not strictly fulfilled for
the disturbance index: thus a "precision error" is consciously
accepted (see 4.3). For the application of metric processes
for ordinal scales see Labovitz [43,44].

3) There is a significant 1.ear connection between NNI,
LVD, and perceived disturbance and a significant cubic

connection between Leq' Li. LO 1 and the perceived disturbance.
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The statistically significant differences between the 1107
correlation coefficients NNI/perceived disturbance of the
three populations are essentially due to two causes:

1. By changes in the selection process of the measuring
locations the validity of the acoustical data was improved
in the testing areas of Geneva and Basel (see chapter 2).

2, In the middle ranges of sound the diffusion of reaction
is greater than in the extreme ranges (see chapter 4.2.1.). The
population under study in Basel is situated in the lower extreme
as well as the middle range of acoustical stimulation by airplanes,
Therefore this test area necessarily shows a lower correlation
than the one for Geneva-Cointrin.

For approximately the same value ranges for the NNI the test
areas of Basel and Geneva show no statistically significant
differences between the correlations.

1) Product/moment correlation between the NNI and the directly perceived
disturbance for equal NNI areas in Zurich, Geneva and Basel.

Zurich-Kloten | Geneva-Cointrin | Basel-Muehlhausen
12 NNI 40 8 NNI 40 S NNI 40
Perceived ¢3sturbance
by airpalne noise .44 .52 .53

Based on these correlations it can assumed that the precision of acoustical
measurements is not greatly affected by the runway system and by choice of
air paths due to regulations of aircontrol since they are considerably
more corplex in zurich and Basel than in Geneva.

3) Footnote from previous page continued

; E;plaiqed variance in the directly perceived disturbance
. with linear, quadratic and cubic regression equation
(determination coefficients),

P i

noise exposure measure regression formula |

linear square cubice ﬁ

NI c.321¢ c.322 c.322
Zeq <.l37 c.108 C.ol3w
Lyp c.lo0 o.103 S.lo3
L T.190 o.,108 C.il4*
L,: £.235 z.139 z.iZL

®* p<.05
N = 984 gubsample of total random sample
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Based on these correlations it can be assumed that the
precision of acoustical measurements is not very much influenced
by the flight routes which had to be taken due to the runway
systems and flight directions, since those in Zurich-Kloten
as well as Basel-Mulhausen are much more complex than in
Geneva-Cointrin,

In contrast to the NNI, the linear agreement between the /108

L Leq’ L L and the perceived disturbance by airplane

NP’ 1’ 70.1°
noise is considerably less in the test areas of Geneva and Basel
than in Zurich. Obviously the noise situation in these 2 areas
is different from the one in the test area of Zurich (see chapter
3.6). This is also indicated by the significant inter-corre-
lations between NNI/LNP' NNI/Leq' NNI/LI. and NNIIL0 1

The noise pollution level and the equivalent permanent sound
level as well as the L,, are ambivalent noise exposure measure-
ments. They measure alir as well as traffic noise. The L0 1

however, is clearly influenced by airplane noise. 1In the test
area of Zurich, the Leq’ the LNP’ and Ll’ are especially in-

fluenced by airplane noise, in the test areas of Basel and
Geneva, however, to a greater degree by traffic noise. The
mentioned ambivalence of LNP' Leq' and L1 in respect to the

noise source lead to a lower agreement with the perceived

disturbance by airplane noise.

4.2.1. The Reaction Entropies Dependent on the Acoustical
Exposure Measurements for Airplane Noise

The degree of agreement and unanimity with which individual
stimulus situations are perceived inter-subjectively as dis-
turbing can be seen as a further and more general sign of
quality in the characterization and evaluation of acoustical
noise measurements.

The reaction entropy is especially useful as a quantitative
measurement for the degree of unanimity with which different
individuals react to a specific stimulus situation. 1)

1) Entropy is an information-theoretical measurement which
expresses the median degree of certainty, or uncertainty of a
field of probability of events, e.g. of stimuli of reactions,
The entropy of the fieLd of probability A is defined by:

H(a - 1a
) = 1% P1ldpy.,

whereby Py represents the probability of event i and A,
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The differing evaluation of individual noise intervals can be
interpreted as a field of reaction probability which can be
characterized by its entropy, respectively its redundancy.

that means, high redundancy indicates unanimity in the evaluation ;g9
of airplane noise disturbances by individuals,

In this context individual stimulus situations are considered
as being intervals of differing noise exposure measurements.
Based on earlier psychological research a higher degree of
unanimity in the extreme matrix areas can be anticipated since

the ambiguity is greater in the middle ranges of the matrix
of stimuli [45].

Fig 4.2 shows the characteristically expected course of
rraction entropies asa functions of 3 noise measurements.
Te NNI shows especially in low and high ranges, but also
systematically in the ambiguous median range, the highest
redundancy values. That means that it also produces the greatest
inter~individual unanimity in the evaluation of perceived dis-
turbances by airplane noise. The capital NP shows distinctly

lower redundancy values especially in the extreme ranges than
the L .
eq

Continuation of footnote 1) to preceding page

To allow the comparison ot the entropies of probability fields
of different sizes they are standardized in the following way:

#{A}
R(A) = ) -
A Hmax
R(A) is called the relative redundancy of the probability field A
and has a value range of 0< R (A) <13

e.g. in this context the validity or unanimity in the evaluation
of the disturbance is highest if the values point towards one
and that it is minimal if they point towards zero. Psycho-
physics and information-psychology show that the evaluation
capacity e.g. the assignment effort between srimulus and reaction
events is, among others, a function of the entropy of the stimulus
field:

T(3.r) = f(H(S))
Here T(S,R) = H(S} - H(R/S) represents the transformation or
the capacity of the individual to react typically to stimulus
field S by reactions of a reaction field R: H(S) the entropy,
e.g. the degree of uncertainty or certainty of the stimulus
field; and H(R/S) the conditional entrcpy or the specificity
and sureness with which stimuli ore reacted to. Analogous
to other stimulus continua in acoustical stimuli, too, the
ambiguity (H(S)) in median expression ranges is greater than
in extreme ones, provided there is a homgenzous reference
point.
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{ The inclusion of reaction redundancies as an indicator of
g validity of the noise measurement confirms the conclusion that
the NNI represents the optimal measure. Therefore, in the
following, the research will essentially be limited to the
. NNI as independent variable for airplane noise exposure.

J—

Figure 4,2: Reaction redundancy in the directly perceived
! disturbances by airplane noise dependent on

cyd NNI, LNP' and Leq' (Total random sample N = 3,940)
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4.3 The Perceived Disturbance by Airplane Noise

As already noted in several other studies the range of

variation of individual reaction to airplane noise is re-
latively large.

Table 4.3 Explained variations in the directly perceived dis-
turbances of airplane noise (NNI) for Zurich-Kloten,
Geneva-Cointrin, Basel-Mulhausen, for the total random
sample.
N 1
random sample determination coefficients &%) N f
Zirich-Kloten 5.2836 1471 |
- Genf-Cointrin 0.4617 1524
=1 Rasel-Milhausen 0.2839 944 |
{ Total 0.3136 3939 .

/110
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In the test population of Geneva, in which the lowest failure
variant can be assumed, 46% of the variations in individually
perceived disturbances can be explained with the NNI,

The term 46% explained variation means that the other 54% of
variations can be accounted for with other factors of the
acoustical stimulus situation, by intervening socio-psychological
factors of stimulus reaction formation and so forth. Compared
to the relationships between stimulus and reaction which are
accepted in the behavioral sciences this figure of 46% of ex-
plained variation means that noise and especially airplane
noise is an extremely pervasive stressor.

In comparing the correlation between the airplane noise
exposure and the resulting disturbance, according the the
data presented, with foreign research 3t has to be taken
into consideration that there the agreement of airplane noise
exposure and disturbance is often achieved by means of median
values. This, however, is an artifical reduction of scatter
and represents a decisive loss of information. A sensible
comparison can only be conducted on the basis of individual
values,

Table 4.4 comparison of tne connection between airplane noise
exposure and disturbance in foreign studies (Correl-
ation based on individual values)

rxy Noise exposure measure
Swiss study 1)
(airports Basel, Zurich, Geneva 0.56 (NNI) 0.59 (NNIKOR*)
English study I [16] 0.46 (NNI)
English study II [33] 0.43 (NNI)
English study III [46] 0.60 (NNI)
French study (18] 0.53 (R)
American study [47] 0.37 (CNR)

1) See also chapter 4.9
%
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Figure 4.5 Arithmetical mean values of the directly
perceived disturbance dependent on
airplane noise exposure (NNI) for individual
test areas.
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Fig 4.5 demonstrates that the arithmetic mean values of
the perceived disturbance between 3 random samples shows
systematic differences. The median value differentiation test
leads to significantly higher median values in the lower NNI
ranges for Zurich, and vice versa in the higher NNI ranges for
Geneva. In the test area of Basel the median values lie
systematically and significantly above those of the other two
test areas.

Systematic deviations of the median values of perceived
disturbances between the individual test areas can be essent-
ially explained with nonhamogeneous acoustical noise
situations (See also chapters 3.6,, 4.2.,, 4.7., 4.8.).

/112

In all three test areas the generally perceived disturbance per

w ok ke Rt

NNI interval is practically a monotonously progressing function

of airplane noise. (In the test area of Zurich there are, /113
however, two deviations from the straight line). The approximately
linear course of the median values shows that there are actually

no noise threshold values for perceived disturbances in the middle
range.

The arithmetic averaging of index values for perceived
disturbance is, however, not necessarily representative for
individuals., Due to the effect of scattered individual
values on the median value those can be pure artifacts of
grouping.
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The results above are based on the use of parametric
evaluation methods, that means they require interval pro-
perties of the scalometer. These results, therefore, have
to be compared with the following which are neonparametric,
e.g. based on evaluation processes of ordinal properties of
the scalometer.

The parametric association coefficient between degree of
exposure and perceived disturbance can hardly be distinguished
from the non-parametric association coefficient gamma (Goodman-
Kruskal). This is a good indicator that the application of para-
metric and nonparametric systems leads to similar results, whichis
a justification for the metric interpretations of a scalometer.

Table 4.6. Parametric and nonparametric association coefficents
hetween NNI and perceived disturbance for Zurich,
Geneva, and Basel.

Perceived Disturbance
rxy Gamma

ZH GE BS ZH GE BS
NNI .53 .68 .53 51 .66 .55

The percentage distribution of: not disturbed, little
disturbed, somewhat disturbed, and very much disturbed in-
terviewees per airplane noise zone in the different test
areas is shown in table 4.7,

The percentage distributions of perceived disturbance per

noise zone show considerable differences among the different test
areas.
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Table 4.7

Percentual distribution of not disturbed, litile

disturbed, somewhat disturbed, and strongly disturbed,
interviewees per airplane noise zone in the test areas
of Zurich-Kloten, Geneva-Cointrin, Basel-Mulhausen.

airplane

no little nedium strong No. of
‘noiae zone ‘disturb. .diltuzh. ‘disturb. ‘ disturb interv,
NNI (0)+ (1,2, | 4,56, ] «8,5,10)

I w-1a ! 331 1 s2.7 10.8 I W ' 148=1004
s~ 0 o325 ! s 7.9 L1.8 | 114e2008
20 - 24 25.0 | 46.0 9.0 10.0 . 100=100%
'§ 2520 . meee | eee- —— ———
'S30-3¢ ' 138 | 338 38.5 13.8 65=100%
T35 - 39 5.1 | 26.3 i5.5 22.2 9921004
Lo 40 - 44 L4l b 35,4 42.3 18.3 ' 3452008
' 45 - 49 2.7 1 21.0 37.6 38.8 . 33821008
' 50 - 54 2.5 19.6 34.6 43.3 . 240=100%
| 85 - 59 €5 45 22.7 68.2 ‘ i
! <10 7%l 27 2.2 6.0 41=100%
P10 - 14 f 70,2 28.7 1.1 0.0 L 94=100%
! -1 sle 42 4.7 0.8 | 129=100%
b 20-24 | emee | eeee ———- -
| 25 - 29 . 28,3 49.0 17.9 4.8 © 145=100%
‘5 V-3¢ . 3.6 ' 42.9 27.8 ' 1446 © 212=100%
l2 35 -39 © 0.5 | s4.8 8.0 . 16.8 | 143=100%
;g ©-44 | 50 L 259 34.3 L3407 | 229=100%
Eﬁ 45 -4 3.5 ©  16.8 38.5 4L | 1431004
1§ 50-54 5.1 6.8 29.0 C 9.1 176=100%
| 55 - 89 3.2 . 8.9 18.5 69.4 124=1000]
60 - 64 0.0 4.8 27.4 67.7 62=100%|
{ 65 - 70 9.1 ., 9.1 18.2 . 63.6 11=1004|
| < 10 7.4 | aa.s 16.5 b 1. f 1az-1004
£ 10 - 14 S S N !
'3 15 - 19 SRS .~ [ emee !
'S 20 - 24 5.9 .2 al.2 © 8.9 17-100@
‘g 25 - 29 7.6 32.3 38.9. 21.2 19821004
;é 30 - 34 2.7 20.1 48.8 29.4 3oa-1ooq
3 35 -39 2.9 14.2 40.6 2.2 244=100%

(

(* index values on the airplane noise scalometer.)




Illustration 4.8 shows sum-total distributions of the /115
tetrarchtonalordinal classification of the scalometer values
in strong; medium; not much; frequency (equal number of inter-
viewees per noise interval). As seen in the diagram 25% of the
interviewees are strongly disturbed at 40 NNI and 50% at N
while for average disturbance the lower quartile lies at 5u NN’
the median at 40 NNI and the upper quartile at 50 NNI,

£2 not disturbed
g2 little disturbed
- - ¢ 5 madium disturbed
p2 much disturbed

oy

.- w o 20 £ s 50 60
¢ = KNI
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4.3.1, Perceived Disturbances by Airpane Noise as Need Dependent

States of Disturbance

In the preceding chapters the perceived disturbance by air-
plane noise was established with a scalometer as a direci measur-

ing instrument, In the process the perceived disturbance was
considered an individual general state of disturbance caused by
airplane noise,

The needs of individuals or groups of individuals are pro-
jected onto their space where they require certain optimal con-
ditions in their environment whose fulfilments are i\ 2cessary and
sufficient to satisfy thcse needs. That means that disturbances
caused by airplane noise interfere with those need dependent op-
timal conditions in the environment and are directly to be con-
sidered as disturbances of the need situation. During the in-
terviews the evaluation of those disturbances was obtained on
the hasis of the frequency of occurences. This indirect form
of measurement of perceived disturbances can be considered as
being relatively independent of the direct measurcvments with a
scalometer because on the one hand the state of disturbance is
not generalized but considered to be need specific, on the other
hand the state of disturbance is not obtained directly by judg-
ing its intensity but indirectly by means of perceived frequency
with which a disturbance of a certain intensity occurs. The
following need dependent states of disturbance were included:

- Needs of communication

-Disturbance of conversation (Speaking)
-Disturbance in participation in public media (T.V.
radio)

- Recreational! needs

-Disturbance of recreation
-Disturbance of sleep

- Reflective needs

-Disturbance of activity at home

- Indirect disturbances of needs

-Being startled (Defends reaction)
-Vibration of the house as physical disturbance

100
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Figure 4.9a Perceived frequencies (in percent of the

interviewees) of disturbances in dependence
of NNI,
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Figure 4.9b Perceived frequencies (in percent of the /118
interviewees) of disturbances in dependence A
on airplane noise exposure NNI i
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It should be emphasized that the determination of the fre-
quency of thesc disturbing events in the interview situation by
means of self evaluation required their conscious perception.

This need complex is neither exhausting nor do the different
needs have the same importance for all segments of the population
or are even perceived consciously in all segments. These needs
were chosen to permit international comparisons.

Figs. 4.9a and b show the relationship between the objective
acoustic measurements of airplane noise and the perceived
frequency of need dependent disturbances.

The first distinct increase in the proportions of the "very
much or quite often" perception of disturbance factors happened
above the threshold value of 25 NNI.

The perceived frequency of states of disturbance increases
frequently in the range from 25 to 55. The range of 45 to 55
NNI shows the biggest increase. In the extreme range (over
55 NNI) the results of the random sample in Geneva show the
most complete variation of NNI values; a distinct saturation
of increase. The random sampling in Zurich shows an increase
in the percentages of very much or quite often perceived dis-
turbances in a more linear progression than in Geneva. However,
here too the increase is steeper in the range between 45 and £5
NNI. It becomes clear that the disturbances of primary and re-
creational needs do not occur until the range of 45 to 55 is
reached. The disturbances of secondary and communicational
needs, however, are already perceived quite often in the ranges
between 35 and 45 NNI. The perceived frequencies are directly
dependent on the objective frequencies with which different dis-
turbances occur. Here it becomes obvious that disturbances which
interfere with communicational needs happen more often than those
which disturb recreational ones because the communicational needs
refer to day time and leisure time periods and thus overlap time
wise more with the objective frequency of airplane events than the
needs of physical recreation which usually are pursued during
evening hours.

It is noteworthy that the defense or fright reaction to air-
plane events in the range below 25 to 30 NNl is perceived as a
disturbance by most subjects. A probable explanation is the
fact that in zones of lower exposure - with low flight freguency
components - the subjective expectancy value of airplane
events is lower than in zones of high airplane noise exposure with
high flight frequency components. Defense reactions of events,
however, increase with lowered subjective expectation values.
Work activity at home, for instance, is ra :ly perceived as being
rather often or frequently disturbed because it does not represent
a universal need but a population group specific one (people that
are self-employed or in training).
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Analogous to the results of median comparisons it is shown (see

chapter 4.3) that the perceived frequencies of disturbances in
the random sanples at Basel are also systematically higher than
the ones in the 2 other random samples. This, however, should
not be due to a stronger subjective reaction to airplane noise
among the Basel population but is based on the weight problems
of frequency components in the NNI as shown below. (See also
4.9.). This same effect is also the reason for the increasingly
perceived frequencies of disturbances below 35 NNI and a satwnr
ation or decrease in the range between 35 and 45 NNI in the com-
plete random sampling shown in fig. 4.9b.

Table 4.10 shows that below 47 NNI 25% of the interviewees
perceived all 7 disturbance categories very often or very
frequently. Between 47 and 55 NNI already 50% of the people
questioned claim quite often or very often the perception of
the 7 states of disturbance. In the extreme area of airplane
aoise exposure above 60 NNI there are only 25% of the subjects
who admit to no or only occas ional disturbances. It secems re-
markable that there is little variation between the lowest and
the highest quartile as well as the median for 6 of the 7 higher
states of disturbance. For fright reactions, however, the lower
quartile but also the median, lie considerably lower which also
can be traced back to the causes explained above.

Table 4.10 NNI-Values for the lower median
and upper quartile of disturbances which
were perceived as rather often or very often
in the total random sample.

Disturbance of the need for communication 1s objective and

probably more frequently perceived subjectively, disturbance of
recreational needs, however, is more aggravating because it

104

states of disturbance NNI values of 287 Sgor Gag !
total random sample 523 @so 275
lower middle upper quartile

speaking 4 £5 60

T.V. and radio 1 45 53 59

recreation 44 54 60 -
sleeping 40 52 60 §
working ' 46 54 €9 !
shaking of the house 46 55 60 ;
being startled . 36 47 57 |

/1121
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Figure 4 11. Sum-total distribution of perceived states
of disturbance in dependence on directly
perceived disturbance by airplane noise.
(random sample of Geneva)
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has more weight in the need hierarchy of the individual. This
leads to the inference that disturbances of primary (recreational)
i needs with a given objectively and subjectively perceived frequency
] are influencing the assessment of the intensity of a directly per-
i ceived disturbance more than the disturbances of secondary (comm-

) unicational) needs. This is shown distinctly in figure 4.1l

1 which deals with the test population of Geneva. Shown are the
i sum-total distributions of 7 rather often and frequently
. perceived disturbances dependent on the directly perceived
disturbance.

With the increasing priority of the disturbed needs the
activetion of the individual grows and is translated into
an increased directly perceived disturbance.

Therefore disturbing stimuli of recreational, e.g. primary, /123
needs create a higher directly perceived disturbance in the con-
scious cognition of the individual than the secondary disturbance
stimuli, e.g. communicational needs. 1i{ seems remarkable that the
perceived disturbance of work activities at home seems to influence
the perceived disturbance the strorngest.

Table 4.12: Index values of directly perceived d’ sturbances
for the lower quartile, median and upper quartile
of the rather often and very often perceived
states of disturbance for the random sample in Geneva.

States of disturbances| Index value of directly perceived disturb.
Q28 Q50 Q75

Random Sample Geneva lower middle upper quartile_

watching T.V. 6.7 8.2 9.5

speaking 6.8 8.3 9.5

shaking of the house 7.1 8.5 9.7

being startled 7.4 8.8 ? 9.7

sleeping 7.4 8.8 | 9.7

recreation 7.6 ' 8.8 ! 9.8

working 7.8 8.9 9.8

L

Looking at the 3 quartiles in table 4.12. it becomes apparent
that the weight of the respective causes of disturbance is
affecting the intensity of the directly perceived disturbance in
ascending sequence;

LT e -
. "
e ——

Communication needs (Speaking, T.V., radio)
Physical disturbance (Vibration of the building)
Defense reaction (being startled) and recreational
need (sleep and recreation)

4,) Need to work at home
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4,3.2. Comparison of Direct and Indirect Measurements of Individual
o “Disturbance by Airplane Nolise 7124

As mentioned there are 2 different methods to measure the extent
of verbal reaction to noise. There is first the direct measurement
in ‘hich the interviewed person evaluates his own reactions on

. the basis of a presented reaction scheme and there is the in-
! direct methods in which the degree of disturbance is established
by the Guttman analysis of the frequency of need dependent
: disturbances.

In the following agreement between indirect measurements of in-
dividual disturbance and the body of acoustical data will be
discussed and compared with the corresponding agreement between
direc: measurement and acoustical data. Table 4,13. shows the
degree of statistical agreement between acoustical measurements
for airplane ncise (NNI) and the perceived individual disturbance
for the indirect as well as the direct method of measurement.

Table 4.13, Pearson's product moment correlation between
NNI and perceived disturbance on the basis of
direct and indirect measurements for Zurich,
Geneva, Basel and the total random samplc test,

i perceived disturb- ‘ perceived disturb-
' ance ' ance indirect
1 direct measurement

"I GZ 3§ TOT
i

measurement
28 GE BS TOT

ﬁ

| E
| NNI 153 .68 .53 .56 | -46 .61 .46 .50
direct § .80 .83 .72 .80
measurement: |

The differences between he correlation coefficient of direct
and indirect measurements in the perceived disturbances are
statistically significant.

Direct and indirect measures, however, are not linear, /1125
‘L with the exception of the random sample in Basel, but show
’ a cubic relationship to each other. Nevertheless, the in-
crease of this explained difference due to non-linear re-
gression calculations i3 small for both the direct and in-
direct methods of measurement.
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Table 4,14 Explained difference in the indirectly per-

- ceived disturbance in a linear, squared and
cubic regression calculations, (determination
co-efficient)

random sample : Zirien Gen? " Basel ‘ Total
regression 1in. guad. <ub, 230, guad.kud, lin Quad.kul. lin. quad.kub.
directl \ ' .
reeivi .643.659 670,672 .683 606 .524 524 .528..637 648 663
paxce (N732)%%  (NeT62)%¢  (NwDe6) (Wm04) **
disturbance - -

® p is smaller than .05
** gubsample of random samples

Both methods of measurement require the conscious perception
of the intensity of the disturbance respectively the frequency
of the disturbance situation. The only approximate linearity
between the direct and the indirect disturbance index confirms
only conditionally that the increase in the directly conscious
perception of disturbance in the linear relationship also leads
to an increase in the indirectly conscious perception of the
frequency of states of disturbance. Generally, however, the
conclusion can be reached that there exists a strong trans-
information relationship between the different direct and
indirect disturbance indices if their evaluation requires
conscious perception. The empirical determination of distur-
bance by noise by means of disturbance indices which do not
‘equire the conscious perception and verbal articulation
requires finer instruments of measurement which are hardly
realizable within the framework of an interview.

We can deduce from the significant differences of the correl-
ation coefficients between the 2 methods of measurement and
the nearly linear context that the direct measurement, despite
its simpler execution, delivers a better and relatively valid
disturbance index for airplane noise. The further analysis of
verbal individual disturbance by airplane noise in this invest-
igation will essentially be limited to this index.

4.4. The Choice of Optimal Acoustical Noise Exposure Measurements

For Trattic Noise

Analogous to noise exposure measurements for airplanes here,
too, the degree of agreement between individual disturbance by
traffic noise and acoustical noise exposure is a criterion of
validity. Since it is the goal of this investigation to look
at the effects of street and airplane noise separataly an
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A Table 4.15. Product/Moment correlation between acoustical exposure /127
’ measures and directly perceived disturbance by
street noise

[P

AU Perceived
disturb- NI Lo
ance by
street
noise

Lgg Lgo ;50 ~“10 Ll 20.1 NNI

,.
2

PR

a
 Zurdch .0 01 .04 .08 .11 .15 .07 .03 .05 .01

| Geneva  |.11 .25 .08 .17 .2¢ .29 .25 .04 .01 -.12

. Basel i.36 .36 .38 .23 .31 .43 .42 .33 .25 .05

. Total .10 .08 .12 .15 .22 .29 .2- .08 .06 =.06
i

- inter- -
‘ correlation

1) S

i
!Zurich 43 .73 .78 =09 =03 .16 .50 .71 .79

’Geneva F. 10 .36 .44 12 L,00 «l7 -06 .47 .50

Basel «25 .35 .29 =21 =15 =01 .08 .47 .50

Total o177 .49 .51 =05 ~07 =-09 .12 .53 .59
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add‘tional criterion is established, that of the independence of
traffic noise and airplane noise exposure measurements. (There

is, however, a dependence on other types of noise such as noise
from industry, trade etc. Since traffic and especially street
traffic, aside from airplanes, is the main source of noise in most
cases it seems justifiable to speak of traffic noise, and not, which
would be more precise, of surrounding noise without airplane noise).

Table 4.15 shows the degree of linear connection between diff-
erent acoustical noise exposure measurements and the individually
perceived disturbance by traffic noise (direct measurement) in the
different test areas as well as the corresponding intercorrelations.
(The noise exposure measurements for traffic noise always refer

to the time period between 6:00 am and 6:00 pm, unless other-
wise stated).

L50 and LIO agree best with the perceived disturbance by
traffic ncise. At the same time they are (with the exception of
the test area Zurich) relatively independent of . exposure
measurements for airplane noise (NNI)., That means that the median
surrounding noise (LSO) in the test areas of Basel and Geneva is

not influenced by airplane noise while in the test area of Zurich
aslight influen~e on the medium surrounding noise by airplane noise
is noticeable, This is due to the usually lower level of traffic
noise in this area. Despite these facts the L50 seems to be the

best measurement of exposure to street noise in the context of
this investigation.

The statistically significant difference between the corre-
lation coefficients of perceived disturbance by iraffic noise/
noise exposure measurement among the individual test areas can
be traced back to two causes.

1.) The low statistical correlation between noise ex~- /128

posure measurements and perceived disturbance in

the test areas of Zurich and Geneva led to a change
of the measuring process in the test area of Basel

(see chapter 2).

2.) The statistically significant differences in cor-
relation coefficients of comparable areas of Zurich
and Geneva can be explained with the effect of air-
plane noise on the median surrounding noise levels,
as mentioned before. Consistently there was no diffe-

rentiating exposure measure for traffic ncise avail-
able in the test area of Zurich. The analysis of
reaction to the traffic noise is therefore essentially

-
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limited tc the test population of Basel. D

In comparing the degree of agreement between noise ex-
posure measurements, for airplane noise (NNI) and traffic
noise (LSO) with respective perceived disturbances a gen-

erally lower agreement in the case of traffic noise is
noticeable. This agrees with the already mentioned psycho-
physical pattern of greater reaction ambiguity in the median
stimulus ranges. (Traffic noises normally does not reach the
sound peaks of airplane noise).

Besides the NNI is better qualified to differentiate be-
tween the noise source "airplane" and the noise source "environ-
ment" than the weighted measurements for "traffic" noise as far as
the ability to differentiate between the noise source traffic and
the other environmental noise sources is concerned.

The inclusion of reaction entropies as further general /1129

criteria for the validity of exposure measures for traffic noise

(fig. 4.16) suggests, similarly as in the case of acoustical measures
for airplane noise, that future psycho-acoustical research should

also reevaluate the relevance of the weights of acoustical para-
meters in the exposure measurements for traffic noise. It is obvious
that the NNI achieves higher unanimity in extreme ranges in the
judgement of the disturbing affect of traffic noise than the LSO'

for instance. That means that the consideration of the diff-
erence between the basic noise (L90) and the peak values

(LIO) in the TNI proves to be the factor that produces the

unanimity especially in the upper extreme range (see also
chapters 4.8, 4.9, 4.12).

D The determination coefficients of the relationship between
the Lgy and the perceived disturbance by street nrise in linear

(.167), squared (.182) and cubic (.183), regression calculations
(random sample in Basel) show that, in comparison to the
relationship between the NNI and the perceived disturbance by
airplane noise, the linear correlation for these connections

is only insignificantly less than the non-linear correlation.
The additional variation on the basis of non-linear calculations
is only .16 percent. Therefore the linear correlation of the
statistical relationship L50 and the perceived disturbance by

street noise is sufficient.

11
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In summation it hasto be reiterated that the median
sum-total level

L

50 has been shown to be the best weight

facter for tratfic noise. This also agrees with French
traffic noise research, [48].

4.5.

Diagram 4.16 Reaction redundancies in dependence on stand-
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For reasons of comparison these four noise curves have been standardized
for minimum and maximum of their respective noise measures. Strictly speaking
this permits only a qualitative comparison.

The Perceived Disturbance by, Traffic Noise

property of the traffic noise exposure measurement L

As already mentioned, the considerably lower explanatory

50 in com-

parison to the airplane noise exposure measurcment NNI is chiefly
based on two reasons: (a) the lack of differentiation between
traffic noise exposure measurements and other surrounding sound
sources and (b) the different physical characteristics of traffic
noise exposure (LSO) and perceived disturbance in the test area.

Basel can be considered high when compared to foreign studies;
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Fig 4.17. shows the connection between traffic noise exposure
and median perceived disturbance. It shows a linear regression
of the median values with an increase of the median noise exposure
intensity (LSO) by 5 dB(A), an increase in the perceived disturbance

by one unit.
Figure 4.17. Arithmetic mean of the perceived dis- /131

turbance in dependence from traffic noise
exposure (L_.) for the test area in Basel,

50
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g
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TY " "Furthermore, In the case of traffic nolise exposure comparisons with
foreign research it has to be kept in mind that there the cor-

relations between traffic noise exposure and disturbance index

are usually established by calculations based on median values

or means. The comparable French study by Aubree [48] finds

correlaton of individual values between noise exposure (L

)

50cor"’

and disturbance index of r = 0.37, Griffiths and Langdon [36)
finds a correlation of r = 0,29 in which case the traffic noise
exposure measurement was the TNI,
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The percentage distribution of not disturbed, little disturbed,
medium disturbed, and strongly disturbed subjects per traffic
noise zone in the test area of Basel is shown in table 4.18,

[P FEURREI SRR eIEp A R ———— - S

Table 4,18 Percentage distribution of not disturbed, /1132
little disturbed, medium disturbed, and
strongly disturbed subjects in dependence
on traffic noise exposure L5 (test region

Basgel) 1

noise zoned no little [wedium strong No. of

L. in disturb] disturd |disturb. | disturb. | interx-

50 views

aB(a) oe  11,2,3,* |4,5,6,7,*|8,9,10*
T ) [

W - 47,3 32.2 45.8 6.9 5.1 !  53=100
| 48 = 51.3 18.8 51.2 .27.6 2.4 = 29:e10)
;s: - 53,3 4.2 £3.8 2.3 4.8 . 333=130
| 56 = 59.¢9 6.0 26.3 55.3 1.3 - 114=100
fe~ - 61,9 2.3 22.1 55.8 9.8 'T 86s130
; > 4.0 5.0 1.3 58.3 23.3 % 60=130
L COlE

In an Lso-range of 56-59.9 dB(A) a strong increase of medium

disturbed subject is noticeable., This fact becomes especially clear
in the accumulative frequency distribution in dependence on traffic
noise exposure (fig. 4.19.). Assuming an identical cell frequency
there are at L50 = 57 dB(A) already 25% and at an L50 = 61 dB(A) 50%

of the subjects very much disturbed.

‘ 1) It is shown here that the parametric assocliation coefficient
rxy between exposure measurements and perceived disturbance is

= the same as the parameter free association coefficient Camma:
- percelved dlisturbance by traffic noise
garma
XY
LSO .43 .43

,_ 14
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Figure 4.19 Cumulative frequency distribution of not-
ilttie-medium- strong'y disturbed subjects
dependent on traffic noise exposure L50

assuming equal cell frequency
(Test area Basel)
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4,5,1. The Perceived Disturbance by Traffic Noise as Need /1134

Dependent State of Disturbance

Figure 4.20 shows the relationship between objective exposure
measurements for traffic noise (LSO) and subjectively perceived

frequencies of disturbance by traffic noise which are analogous
to the disturbance by airplane noise shown in figure 4.9,

Figure 4.20. Perceived frequencies (often rather fre-
quently) of disturbance in dependence
on traffic noise exposure L50 (test
area Basel N=944)

/I
3= -
— speaking -

. —— T.V.watching S ————
= ..------- house shakes S
£ .,. ——- recreation ,;/ ~

2 7 ——- gleepin ’ T2
= _——— gtargleg d i .

—.— - working 7

as-48  48-82  52-58  956-50  &C-64 £4-58 d¢B(A}

Noteworthy is the accelerated increase of perceived fre-
quencies of disturbances in the range of L50 = 56 to 58dB(A).

These observations coincide with those of directly perceived
disturbances.
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4.6, Comparison of the Effect of Airplane and Traffic Noise /1135
Exposurewl th the Directly Perceived Disturbance and with. States
of Disturbance

Since perceived disturbances through traffic noise are measured
with an analogous process to the measurement of perceived dis-
turbances by airplane noise the effects of both types of noise
are immediately comparable.

An increase of traffic noise exposure by 10 units corresponds
to the increase of airplane noise exposure by 50 units in its
effect on perceived disturbance.

Figure 4,21. Comparison of the effect of flight and
traffic noise on the directly perceived
disturbance as well as states of disiurbance.

(Traffic noise expcsure - test population Basel-;
airplane noise exposure - total population)
eB(A)
80
1 Curve of directly per-
e ceived disturbance
——— g —— 7/’
speaking /
70 20,
s relaxation
/ //”w:
2 15% ’ v
—~’ 60+ '°"’/ b Pl sleeping
] / 159’,” .. W
i ; s - T
R ok ’ :
50 i Z Curves of equal percentages
e of disturbence events
L7 2 -
i} / A%
act S
v
: e 4y 3 &0 5 80 o
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The differing effects of flight and traffic noise on communi- /136

cational (speaking, T.V.) and recreational needs (recreation,

sleep) are of special interest. Traffic noise disturbs re-

creational activities to a greater degree while airplane noise

affects especially communicational needs. This fact is also

apparent in the inverted rank order of the needs disturbed

by airplane noise and traffic noise respectively (see figure

4,11.). The divergence in the effects on different need cat-

egories of airplane and traffic noise are especially distinct

in the middle noise range of 30 NNI respectively 55 dB(A).

The different effects are based on the fact that airplane
noise is relatively intensive but falls into discreet peak events
which may interrupt especially communication processes. Traffic
noise, however, shows a contrary characteristic by having few
peaks but greater continuity which does not collide as much with
communication needs as with recreational ones.

The distinctly lower percentages of frequencies of the per-
ceived disturbances by traffic noise in comparison with the
disturbances by airplane noise have two reasons; (a) the
already mentioned characteristic of airplane noise makes it more
noticeable in the perception of the frequency of noise events
than those of traffic noise. (b) the ability of the NNI to
di fferentiate between the noise source airplane and other
surrounding noise sources is considerably higher than the
ability of the LSO to differenciate between the main com-
ponents of street noise and the other noise sources in the
environment.

4.7 The Spontaneous Reaction To Noise

The establishment of direct and indirect disturbance in-
dices rests on the presentation of a stimulus specific react-
ion scale, e.g. stimulus specific questions with suggested
answer categories. To check the disturbance indices for
distortions which may have been caused either by form and
content of the questions as well as the answer categories,
it is important to discuover the spontaneous reaction of the
interviewees to a physical source of disturbance which is not
defined more closely. In addition the relative dominance in
the perception of different sources of disturbances presents
an additional validity and reliability criterium for the used
disturbance indices.

1)

Operationalization; "If you think of your closer environment,

is there something which you or your family dislike? Could you
please tell me what that is"? The second question was asked openly
the answers therefore can be considered as relatively spontaneous
reactions.
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Figure 4.22. Perception of a disturbance in the environment /1137
in dependance on airplane noi:te exposure (NNI)
for the three test areas of Zurich, Geneva, and
Basel (N = 3940).
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The perception of a disturbance in the environment in all
three areas is for all practical purposes a evenly ascending
function of the airplane noise situation (NNI), It is notice-
able that again the test population in Basel shows systemat-
ically higher percentage values than the two other test
populations.

The same fact is also found in reference to the dominance
of the disturbance source: airplane, as the causal factor of the
perceived disturbance of the environment(See figure 4.23,). With
increasing airplane exposure the relevance of the other dis- /138
turbing factcrs decrease. Already in the airplane noise range
of 30-39 NNI the airplane predominates as source of disturbance.
In the range over 50 NNI the airplane dominates 1is disturbance
source to such a degree that all other possible distuirbance fact-
ors are practically without importance. Figure 4.24. the same
situation is demonstrated for traffic noise zones in the random
sample in BRasel. The percentage of frequency of the perception
of "other noise", whose main component is traffic noise, is no
linear function of the median, su»rrounding sounds LSO' This is

the result of the different dominance of other disturbance sources
especially the dominance of airpl!ane ncise.
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Figure 4.23 Causes of perceived disturbances of the
environment in dependence of airplane
noise exposure (NNI) (In percent of the
interviewed of the total random sample,
who perceived a disturbance of the envir-

onment).
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Figure 4,24 Perception of a disturbance in the en- /1139
vironment and its causes dependent on
traffic noise exposure (LSO) (In percent

- of those subjects in the Basel! random sample
- who perceived a disturbance in their environment).
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Fig 4.25 demonstrates the relative dominance of 5 sources of
disturbances in dependence on airplane exposure and under
control of the traffic noise exposure. This shows clearly1
that in areas of high airplane noise prevalance (L_.) )
the attribution of the disturbance to their source Fg de-
pendent on the leve! of traffic noise. This offers the
conclusion that the degree of the perceived disturbance by
airplane noise in those areas is influenced by the level of
traffic noise.

1) To control for the possible influence of the number of
airplane movements the noise exposure measure used was not the
NNI which is number weighted but the LPN (Perceived noise level
which is a noise component of the NNI),
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Figure 4.25 Relative dominance of different disturbance /1140
sources in dependence from airplane noise and
street noise exposure,
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4.8 The Perceived Disturbance by Airplane and Traffic Noise /1141
Tn Dependence on Acoustical Stimulus Context

The assumption that the evaluation of an acoustic stimulus
of a sequence of stimuli may be influenced by the acoustical
stimulus context can be based on mainly two reasons; (a) the
stimulus context functions as a frame of reference, and (b) the
adaptation of the acoustical stimulus receptor system of an in-
dividual is dependent on acoustical stimulus context. However,
the empirical results of this situation are in part controversial.
Espe:ially the question whether the evaluation of airplane noise
should be based on its difference from the median surrounding noise
level or on the basic noise, is not answered yet.

The multiple regression analysis of the present data showed
that neither the median surrounding noise level nor the base line
noise qu of - red a significant contribution to the explanation

of the variation in the perceived disturbance by airplane noise.
Consequently it is possible to start from the absolute level of
the disturbing sound in the evaluation of airplane naise.

Table 4.26 Shows the increase of the multiple correlation
efficient in a stepwise inclusion of airplane noise (LPN), back-

ground noise (ng) and the median surrounding sound (LSO) in the

regression equation. This results in a higher F value for the

inclusion of qu than for LSO'

Table 4.26 Multiple Correlation coefficients bhetween
the perceived disturbances by airplane noise
and the LPV' of the LSO' as well as the L90

(Total random sample N=3940)

Multiples Increase | F-value forl Independent :
2 of Rz inclusion | variables }
R R of the of the ]
variables | equation §
| 0.5638 . ©€.3175 03176 | 1634.4351 | Lpn

0.5641 c.3182 ¢.0003 1.9289 | lpy, Lgg
c. 1 S.,3182 BN Ton. 2 - .
\ 564 318 0300 €.3344 “PNe “gg Uso %
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In chapter 4.7, however, it was stated that the spontaneous /142
association of a perceived disturbance of the environment
with the disturbance source: airplane noise, is influenced
by the level of traffic noise (LSO)' Figure 4.27. shows

that, in fact, in the case of high or medium surrounding or back-
ground noises a decrcase of the perccntage of those subjects
occurs who claim disturbance by airplane noises dependent on back-
ground sounds (L99) as well as medium surrounding sounds (LSO)'

Therefore, additional analyses of the question of influence of
acoustical stimuli complexes would be necessary for the evaluation
of airplane noise.

Figure 4.27a Percentage of subjects who claim very great
disturbance by airplane noise (index values
8,9,10) depending on background noises (ng)
per LpN - area.

(Total population N = 3940)
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Figure 4.27b Percentage of subjects who claim very great
disturbance by airplane noise (index values
8,9,10) depending on medium sound (L_,.) per
L., - area, 50

PN (Total population N = 3940)
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Since in a situation with a constantly high LPN with increasing

surrounding or base line sounds a decrease in sound level
fluctuation can also be expected, it is to be assumed that

in higher sound level ranges of the L N the sound level
fluctuation can be associated with the pé;ceived disturbance.
This is confirmed in figure 4.28.. With increasing sound level
fluctuation the percentage of subjects who claim strong disturb-
ance increases also. This relationship, however, is only in
effect in LPN-ranges of larger than 70.
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Figure 4.28. Percentage of subjects who claim great
disturbance by airplane noise dependent
on sound level fluctuations. Per LpN -

range (Total random sample N = 3940)
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Based on nultiple regressions for the evaluation of traffic
noise there is a significant influence of the base line sound
(L99) in contrast to airplane noise, while airplane noise (LPN)
does not have any influence on the perceived disturbance by
traffic noise. The base line noise acts deminishing on the
perceived disturbance by traffic noise.

This leads to the following multiple regression equation;

Traffic noise exposure = L50 - 0.6 L99 " 12,2

It is probable that street noise peaks also influence the per-
ceived disturbance by traffic noise. Since, however, street
noise peaks can be covered up by airplane noise peaks the in-
fluence of street noise peaks on the perceived disturbance can
only be researched in homogeneous noise situations with pure
street noise,
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Table 4.29. Multiple correlation coefficents between /1145
perceived disturbances by traffic noise,
the Lo qu. as well as the LpN (Random

sample in Basel N = 944)

crease | F-value for| Independent |
Multiples of Rz inclusion variables
R Rz of the in the
1 variables equation
0.4231  0.1790 0.1790 . 205.575¢ 1 Llsp ;
0.4608 . 0,2124 . 0.0334 39.9386 . Llso, lgg
0.4609 1 0.2124 0.0000 °  9.0339  Llso, L§9, Lp

The Perceived Disturbance by Airplane and Street Noise

in Dependence on Flight Movement Frequency or Street Traflfic

Density

The subjective intensity impression of a certain present

acoustical stimulus is not only dependent on the objective
stimulus intensity but also on the frequency of its occurrence.

Figure 4,30, Medium perceived disturbance in dependence
cn airplane movement frequency, independently
1)
of LRN
8 4
9,-1"&—-—;_-.:——-.—
64 %7
4
&
2 4
0 ,
0 i G L 20’ airplane movements

1)
the

the
was
LPN

To make it possible to show graphically the influence of
flight frequenzcy independent from the LPN the influence of

varying LPN on the perceived disturbance of airplane noise

eliminated by extrapolation of its median value (Regression
perceived disturbance).
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The English noise index NNI gives the logarithmic airplane 1146
movement frequency with 15 [16], the French noise index gives
it with 10 [18], the American noise index CNR likewise with 10
[17]. In the second English investigation around Heathrow Air-
port [33] we find values between 4 and 12.

Based on the data of the 3 Swiss airports we obtained the
following regression formula;

Airplane Noise Exposure = LPN + 6.6 X log N 69

As the regression formula shows, the weight (k = 15) of
the logarithmic airplane movement frequency (logN) in the NNI
is too high for the data presented. It results only in a
weight of 6.6,

The daily number of airplane movements averaged over 360
days is based on the information obtained by Traffic Control,
especially in the area of the control groups (NNI larger than
30), so that no longer all flight movements lead to a n>tice-
able influence on the noise level. The numbers given by traffic
control for those areas are therefore in some cases up to 50%
too high, As a further correction the number of movements was
corrected for the number of effectively observed airplane move-
ments (L V‘ and log N* consider this correction). Based on this
correctigh the data were obtained by the following regression
equation:

Airplane Noise Exposure = LPN* + 8 X logN - 69

1)

Continued from previous page

Figure 4.30, was constructed under the following condition:

N = 3940

LPNind. = const. = LPN

Perc. dist. = Perc. dist. + LPN
Len = LbNind.

= Regr. Coeif.
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Tab. 4.31, Influence of different regression tables on 1147
the connection between rioise expoLure and
perceived disturbance (N = 3940)

r -
' Statement P ; r*  increase of ’2,
; : compared to  “py
oy | 5640 L3181 i .3181
It 15 logN-80 5593  ,3i2¢ -,003
p. ¢ €6 logN-69 5874 .3450 L0269
L%+ L logN*-69 .£033 2409 o118 J

The overvaluation Lf the logarithmic flight mnvement fre-
quency leads to a statistically significant lower relation be-
tween the noise exposure measure and the perceived d’!asturbance.
In addition, as shown in figure 4.32, this leads to an explan-
atitn of the systematic deviation of the middle disturbances
as observed in chapter 4.3., The overevaluatiou of the airplane
movement frequency in comparison with the noise component result-
ed in a measured noise exposure that was too low for the test area
in Basel with its low airplane frequency. However, it has tu be
kept in mind that the obtained results in which weighted airplane
movement frequencies are limited by the type of distribution fre-

quencies at the three airports.
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Figure 4.32. Medium perceived disturbance
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Since the airplane number in the NNI is weighted too high
is a better agreement between disturbance and noise

exposure in the French index R which was calculated by

1)

approximation as well as {or the American CNR + Although

the

CNR takes night flight frequencies into account this

does not result in a better agreement between the CNR and
the disturbance. Based on the small differences of vari-
ation between the 3 Swiss airports in their day and night
flight relationships here too, final judgement in respect

to

the quality of exposure measurements has to wait (see

also chapter 4.11).

Table 4,33, Linear agreement of noise exposure and disturb-

ance for different airplane exposure measurements.

iAirplane noise expo- | b i
|gure m . xy
jrmz c.5¢%0
NIrore i 0.592
4l
R 0.581 !
1) !

CNR 0.591

Analagous to the influence of airplane frequency

the influence of traffic density on the perceived disturbance

2)

by traffic noise can be expected; .

1)

2)

For the method of approximate calculations of the R and
CNR see also chapter 3.4.2,

Traffic density based on traffic counts ian 1970 as well

as estimates of the following classifications:

Index Amount of Traffic MPWE/h log M

Main Traffic Arteries 1 1200 3.08

- heavily used conn-

ections between comm-

‘ties, railroads, 2 600 2.78
Through Traffic 3 300 2.48
- connecting streets

in built up areas 4 140 2,15
Neighborhood Traffic 5 60 1.78
- Tocal traffic only b 25 1.324
Practically no traffic 7 3 0.48

/1149
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Table 4,34, Multiple -~rrelations between the directly
perceived .isturbance by traffic noise, LSO’

L99. as well as the logarithmic density

M =
(log PWE/h) (random sample Basel N 945)
|

Multiples Increase of F-value for independdg}

R R2 R? inclusion | variables of thﬁ
of the equation
variables

i s.4231 £.1790 2.2790 C3.8750 L.
| C.4837 c.2150 c.c360C 43.2073  Lgg. logMpup,m
l C.4807 €.2313 C.Cl61 19.6554 L. zognpwz;h'ng

A pure traffic noise exposure measure in zones with mixed

noises (general noise sources as well as airplanes and street
traffic) can be obtained on the basis of multiple regressions
with the following equation;

Traffic Noise exposure = L + 6.4 logM

0.7 L - 21.6

50 PWE/h 99

1)

Amount of traffic based on traffic counts from the year 1970 as well

as the following estimated classifications:

a amt.of .
indeX yraffic m  °9 M
PWE/h
Main traffic arteries b 1200 3.08
- much traveled connections between - 600 2.8
communities, railroads ‘ :
long distance traffic 3 300 2.48
- connecting streets in developed i 2 1s
regions N v -
Local traffic T
- no through traffic 3 as 1,34
Practically no traffic D 3 T.48
132



hed

[

4.10 The Perceived Disburbance by Airplane Noise
Depending on Starting And Landing Operations /151

Start and landing noise differs in several respects;

(1) The time of noise exposure in the case of starting operations
in a constant of LPN is considerable longer than for landing

operations. This is the result of differing sound intensity as

well as differing angles of climb for starting and landing airplanes.
This also leads to differences in the distance to the source of

noise despite tne constant LPN' The different distances between

the noise exposed individual ard the sound source introduce at the
sane time an essential psychological factor.

(2) Starting and landing operations influence the sound level spread
in the noise exposed areas differently., Besides, the two flight

operations lead to different sound frequency spectrums (See chapter
3.2.4,).

In this investigation the purpose is not to look at the effect of the
individual factors hut to consider the total effect of the role that
starting maneuvers play in the total nurber of airplane mpvements on the
perceived disturbance within the controlled PNL as well as the logarithmic
airplane frequency.

Table 4.35, Multiple correlation coefficients between directly
perceived disturbances by airplane noise, LBV' the
logarithmic airplane movement nurber and the share

of start movements in the total movement nurber,

'Lu i Increase | F-value for ind independent vari-
ltiples 2 clusion of the| able in the
of R

' R Rz varaibles equation

[2.5662 -0.3206 ©.3206 ' 1857.4985 ' Lpy

)

12,5816 20,3500 0.0294 178.0634 © Lpye logN

! , ‘

C.3518 ©.3502 5.0002 1.5140 lpys oSN, take-off/landing

ratio

As Table 4.35. shows, the starting and landing ratio has no effect /152
on the perceived disturbance in a controlled LPN and logN

It is evident that the distance of the airplane fram a measuring
point coincides gre.atly with the measured noise exposure. Therefore
an increasing annoyance by visible exhaust gas development in connection
with airplane noise exposure can also be found.
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Figure 4,36 Perceived air pollution by airplanes in
dependence on airplane noise (NNI) (In
percent of the interviewed. Total random
sample N = 3940)
Perceived airpollution by airplanes in relation
to airplane noise exposure (NNI) (8 of questioned. Total
random sample N = 3940)
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A similar effect can also be found in the case of traffic
noise, however, it is not auite as distinct:

Figure 4,37 Perceived air pollution by street traffic
conveyances in dependance of traffic noise,
(LSO) (In percent of the questioned. Total

%  random sample N = 3940)
C~ perceived airpollution by street traffic in relation to

. traffic noise (L {208)
] 50) —E0
' (8 as above) i :
20 4 - L S i
| j ’ TR S
- inge 184" S9! :n~0‘ﬁ 18,4 l IR |
R IR Y- AN S 1 ;

+0=se se-28  LE-80 52-5% 56-6C 80-6«  B1-68 gB(Al
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4.11 ™e Influence of Evening And 1 /153

Night Noise on The Perceived Disturbance

A great number of studies agree that night noise in comparison to day
noise has a far more aggravating influence on the psycho~physical well
being of individuals. This is also expressed in the greater weight it

b Evening is defined as the time period hetween 6:00 pm and
10:00 pm

Night is defined as the time period between 10:00 pm and
6:00 am
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receives in airplane movement numbers during the night in diff-
erent exposure measures (CNR, NEF, B). Also, in chapter 3.4.1.
it was discussed that in the case of the disturbance of recreat-
ive needs (sleep, relaxation) the relative stress effect of air-
plane noise acts more intensively on the directly perceived dis-
turbance than in the case of the disturbance communicative needs.
which sheds some light on part of the unexplained variation in
the perceived disturbance by airplane noise., Here it has to be
kept in mind that the disturbance, measured by the scalometer, is
conceived as a general disturbance index.

Table 4,38 Multiple correlation coefficients between the
directly perceived disturbance by airplane noise,
LPN’ the logarithmic airplane movement number

as well as the share of night and evening flight

movements of the total airplane movement number.
(Total random sample N = 3940)

Multiples Increase |F-value for independent variables
2 2 inclusion of in the equation
R R of R the variables
0.5638 0.3180 ’ 0.3180 1633.4472 LPN
C.5207 0.3489 0.030% 186.6392 :'PN' 20gN
0.5953 10,3544 0.0055 33.5286 'pr,, locN, evening flights
'nightflights
The inclusion of the share of evening flight movements in the 1154

total movement number causes a small but significant increase
of the multiple determination coefficients. Its increase is

larger with the inclusion of the percentage of night flight

movements. Partial correlation coefficients:

r = 0,0539, r = 00,0920
Xy .uv XY.uv

X = Percentage of night flight movements of total
movement number

X = Percentage of evening flight movements of total
movement

y = Perceived disturbance by airplane noise

" = Lpy

v = log N
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Here too it has to be emphasized that the small variation
of the share of night flight movements of the total movement
number exerts a limiting influence on the presented results.

Table 4,39 shows that already small percentage increases
in night flight numbers strongly increase the number of those
interviewees who feel especially disturbed at night while the
proportionate increase of evening flights in reference to the

determination of the time of disturbance had comparatively
little effect.

Table 3.39. Percentage of interviewees who were es-
pecially disturbed by airplane noise at
night in dependence on the percentage of
night flight movement (10:00 pm to 6:00 am)
of the total number of airplane movements.
(total random sample N = 3931)

' 4 of night flight movements
P o=d.9% ! 5-9,9 %' 25-30 &
‘especially dis- 265 | 35.9
turbed at night . (3ig7) . (ados) (39)
X\~ ® 144.9 P < .OCL  Ganma = .49
Table 4.40 Percentage of interviewees who are especi- /155

ally disturbed by airplane noise during

the evening in dependence on the percent-
ages of airplane movements in the evening '
(6:00 pm to 10:00 pm) of the total number ;
of airplane movements, E
(Total random sample N = 3933) :
P % of evening flight movement 3
i 14-28.2 % EPY R i i e - 308 :
N H
| especially dis-  22.0 38.7 28.6 e
turbed during (2577) (108) (1250) :
the evening : \
\; = 32,0 p < JOCL Samma = .17 ‘
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The relation between the sleep disturbances as given b{
the subjects and the night flight noise exposure (NNInight

is not linear 1). As fig. 4.41 shows, based of the median values

of the sleep disturbance index 2), it represents a significant
increase of sleep disturbances in approximately 25 NNInight'

1)

Explained variation in sleep disturbance by night flight noise

in linear, squared and cubic regression equations
linear squared cubic
0,206 0.209 L0224%
(N=985) (N=985) (N=985)

* Significant to the 5th percentile

2) The additive index was established by the following questions;

a. How often does it happen that the airplane noise disturbs
you when you are sleeping or trying to fall asleep?

b, Self evaluation based on the psychosomatic inventory
- I cannot fall asleep

- I sleep fitfully and wake up often.

~ I'm not rested in the morning and have difficulty getting

up.

(Range 1-13)
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Figure 4.41 Median sleep disturbance index values in

dependence on night flight noises (NNInight)

(total random sample N = 39131)
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Also in rcference to street traffic noise the obtained
data of evening and night nois2 as compared to day noise, do
not explain the variance. It is remarkable that in the case
of traffic noise too, the evening noise exerts a greater (yet
not significant) influence on the percei.ed disturbance by
traffic noise than the nightly noise (see table 4.42).
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Table 4.42. Multiple correlation between the perceived disturbance,

?so(day)'fSD (evening)'
“s0(day) "5° (night)

M L L -
Lsgr 1o8Mpypint Y10 Uso(aay) = Y50 (evening) 2% “ell as
LSO(day) - LSO(night)'
_ (Random sample Basel N = 944) /157
Maltiples Increase |F-value for independent
inclusion variable
2 2 of the in the
R R °f R variables equation
C.4231 2.1780 c.175¢0 205.57%0 Lo
S.e€3T 2.2150 £.C360 43.2073 lear 10GMpue
! 0.4807 .ozl 2.0162 19.€554 Toor oM s L.
! C.450% C.2Il: 2.07¢3 2.30€8 lger 2OMpa e Ly
‘ s (dayj s (evening)
| C.380y c.2312 c.000¢ 2.0114 lgar20SMpr e Dy
I

T

turbed by
the night

percentages of the interviewed whose sleep was dis-
traffic noise are an evenly ascending function of
traffic noise LSO(night)'

Figure 4.43. Percentages of those interviewed whose slcep was very

often or quite often disturbed by traffic noise in
. L
dependance on 50 (night)

(Random sample Basel N = 934)

(Question: "How often does it happen that traffic
noise disturbes you when you sleep or try to sleep"?)

& =
Yo
J ‘58
30 ——
j ! '
2C~ ,;1n.4 .
o 12
- N L194
eo 5-’ } Q I ]
3.6 38-sC So-ss as-38 46-52
~3% night
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4.12, General Acoustical Exposure Measurement with
BIfferIng DomInance of Several Nolse So.irces

In the preceding chapters the noise situation was always
studied in reference to a specific noise source. As a next step
it has to be determined which of the objective measures of noise
represent the general noise situation of an environment best so

that it explains the generalized reaction of individuals 1).
It is to be expected that those noise exposure measures
which are best suited to describe a generalized reaction are
those which on the one hand react clearly to one dominant noise
source and also are as independent as possible of different re-
lationships of dominations in various sound sources.

Table 4,44, Connection between the categorization of
living environments, as "quiet versus noisy"
generaiized reaction, with different noise
exposure measures for the three test areas
7uarich, Geneva, and Basel as well as for the
total random sample,

! e 3 ¢ T .
[Noise exposurc ' % “xy e Cuy B Ty TORML Tyy
‘measures 3 ‘
Leg bt 5 .40 17
. .35 .30 34 .34
LO,l .37 .28 | a3 .32
1
< .38 <30 .35 o34
eq .
NP .36 .25 .34 .32
NNI 2 .26 14 34
1) The generalized reaction is statistically represented by
the categorization of the immediate living environment as
quiet or noisy. (Scale range -3 to +3).
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It seems significant that the noise exposure measures for /159
the dominant source of the general noise situation - in Zurich,
for the NNI for airplane noise and in Basel, for the LSO for

W o

street traffic noise show the highest agreement with a general-
1 lzed reaction. The equivalent continuous sound level (Le )

proved to be the best objective measure for the generalized
reaction to a general noise situation in the environment in
all three areas which are characteristic for differing noise
! situations. Insignificantly inferior, but showing a distinct
tendency, the L1 ranged second as a qualified measure for the

generalized reaction to noise situations in the environment,

It is confirmed that the area of Basel was dominated by the ncise
source "street traffic", while the test area Geneva shows the
most ambivalent noise situation. The Leq and the Ll show the

greatest agreement between generalized reactions.

As shown, an adequate noise exposure measure consists of
at least two components: (a) a sound component (b) a fre-
quency of sound occurence component. If logarithmic flight
movenent frequencv as well as logarithmic street density values
are included as additional factors of the equivalent contin'ous
sound level (Le ) then we obtain a significantly improved con-

nection between noise exposure and geuneral reaction.

Table 4.45. Multiple correlations between the generalized /160
reaction, Leq' the logarithmic airplane wmove-

ment number as well as the logarithmic values

for traffic density. (Total random sample N = 3940)

1

multiples | 1ncrease§F-valu‘ for 1nﬁ independent variab-
L oq 5 ; !inclusion of | les of the equation
R i R | of B® |yariables |
0.3401 ° 0.1157 | 2.1157 | 514.9351 | Leg
0.1777 | 0.1427 ‘ 0.0270 ; 125,.8096 ‘ Leq/ log N(flight movements)
0.4014  0.1611  0.0184 £6.4280 | Leqs log N |
i ‘ n ! : 1.q' s (flight movements)
{ i | ' | o9 "Pn/h

L

As a general measure for general noise exposure (categor-
ization for the living environment: quiet versus noisy) the
following equation can be established on the basis of multiple
regressions:

Total noise exposure = Leq + 7.4 log Nflishtmoven. + 10.8 log HPHE/h -39
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S. THE PERCEIVED DISTURBANCE BY NOISE DEPENDENT ON INTERVENING /161
FACTO NG PRAGMATIC STIMULUS INTERPRETATION

5,1, INTRODUCTION

From the fact that the same stimulus can cause different
types and different strenghts of reaction in different individ-
uals has to be concluded that the relationship between stimulus
and reaction can only be explained by making sensible assumpt-
ions about the existence and effectiveness of specific internal
factors within the system. It is therefore important to analyze
ar] empirically scrutinize these inner states as well as their
causes within the stimulus-reaction transformation process.

It is obvious that there is an arbitrary and, to a degree,
pre-scientific element in the process of making a selections of
variables which intervene in the stimulus. The tasks consist
of selecting from a theoretically infinite number of intervening
factors those which can be useful in explaining to the greatest
degree the variation. In addition, the problems that present
themselves in an attempt to measure inner states within the
frame work of this study are partially insoluble for theoret-
ical as well as practical reasons. Therefore the individual
contribution of the explaining intervening factors cannot be
determined at least quantitatively, but can only be demonstrat-
ed by means of a statistically significant connection between
input and output volumes.

The inner states and their determinants which co-determine
stimulus reaction transformation can be localized analytically
on five different plains

5.1.1. The level of social structure factors /1162

As determined by different sociological and socio-psycho-
logical studies, attitudes, behavior dispositions and actual
behavior of an individual are decisively influenced by his
social structural position in society. The position of an in-
dividual is a product of his development and his dependence on
the social structure and the history of a given society. Em-
pirical determinations of this position are chiefly socio-demo-
graphic such as sex, age, and marital status, as well as such
social economical criteria as income, professional and education
strata of society. These criteria of the position of an indiv-
idual exert influence individually and in combination on his
inner states, also on form and content of somantic and pragmatic
stimulus processing. This influence is exerted not only passive-
ly but actively too. By his own attitudes and actions, triggered
by his inner states, the individual influences not only his own
position but also the particular social structure of society.
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5.1.2. Level of factors of context

The individual members of : society are placed in a certain
social context on the one hand and a physical context on the other.
Type and properties of the social and physical contexts are corre-
lates of the social structure of the individuals within it,

Generally the quality uof the physical context in our society,
especially the exposure to physical influences and stres-
sors, is dependent on social economic states and therefore
distributed unevenly. The same is true for the social context
dimension: the quality of the social environment for reproduc:-
ive, recreational and creative activiti s, as, for instance,
professional and leisure time activities, is class specific.

It can be demonstrated that, for instance, one-family
homes do not only offer better physical living qualities
such as isolation, size and so forth, but that their pos-
session also correlates greatly with the social stratification
and thus offers their owners better social conditions, especially

in respect to individual and {umily self-realization. 1)

The separation between physical and social context is also
analytical: in reality the physical context dimension always has
social effects and importance and, vice-versa, the social one also
has always material importance in the physical context dimension.

Likewise physical and social context qualities on the levels
of settlement, domicile and community correlate with the social
economical level and class situation of their inhabitants.

In the physical context dimension, freedom from emissions,
climatic conditions, geographical location, density of settlement
and the quality of the physical infra-structure; in the social
context dimension, homogeneity of social composition and class
membershin as well as the quality of the socia! and institutional
infra-structure represent the most important components.

Ecological deterioration of social strata occurs quicker
where stressors initially reduce the quality of the physical
context. This causes memhers of the economically privileged
group to leave the area. As a consequence the social prestige
of the context is i1owered, this means that a physical stresscor has
at the same time social effects and is able to influence (he con-
sciousness and the action of individuals exposed to it. The effert

/11613

/164

of the principle of strata-selective disintigration as z consequc.ce
and as an accelerating cause of physically or socially reduced context

qualities has been demonstrated in ecological and sociologi-al
studies [50,51,%2]).

D Morris proves that the inhabitants of one-family homes, an
apparently strictly physical context condition, are more central
sociometrically and better integrated in their social fields
of context thar inhabitants of multi-family dwellings. {49].
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The noise an individual is exposed to is therefore only a
physical factor of this context dimension. On the level of the
domicile further physical context factors are especially to be .
included: the number of inhabitants per home, the sound insul-
ation and the type of house. On the level of the environment
further physical stressors like air and water quality, traffic
and so forth, as well as the quality of thephysical infra-
structure have to be included.

Problem specific context factors on the level of a pri-
mary group - e.g. internal activities in context of the family -
are especially determined by the family situation and the life
cycle. These fixate a temporally and spatially more or less
limited field of objective deprivation possibilities of noise
and other stress situations. The subjective perception of the
tenporal fixation and strain by activities and other reproduc-
tive roles determine the degree of free, e.z. unattached valences.

As dominant social context factor on the level of secondary
groups - e.g. activities and contacts outside of the family -
residential integration has to be included.

Studies in connection with relocation projecis and slum
rehabilitation have shown that the social context bhears more
weight in the value scale 5f individuals and groups than the
physical context, however, only as long as the latter did not
threaten any primary assets. [53,54,55,56]

5.1.3. Level of Social-Psychological factors /1165

Socio-structural and contextural factors are external deter-
minant values of inner states, e.g. of the type and the content
of semantic and pragmatic stimulus processing. This determ®-a-
tion is dynamic and therefore the inner states too are subject
to change. In the learning process these inner states, as a
dynamic constantly changing image, are adjusted to the changing
positions the individual holds in society. The momentary socio-
structural or contextural position is therefore not ahsolute but
has is affective as a determinant of inner states in relation
to the historical development. Thereby it is important that
socio-structural changes lead to the respective changes of inner
states only after a certain time lag. [57].

Socio-psychological factors, like attitudes towards tech-
nique, modern versus traditional, retrospective versus prospect-
ive orientation, projective importance and others, which are
associated with flight events are dimensions of inner states within
the phenomenal frame of reference wh.ch are relevant to this part-
icutar research., They determine both form and content of the
semantic interpretation of a stimulus or noise source. They also
play a role in their prag-
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matic evaluation of stressors. It has to be kept in mind that
the intervening factors have to be related to the socio-struct-
ural position of individuals in the society; and certainly not
only in respect to static but also to dynamic aspects. In the
empirical analysis, however, the latter is possible only to a
very limited degree.

5.1.4, Level of Personality Factors

The personality factors represent a further category of
inner states which affect form and content of the semantic and
especially the pragmatic stimulus interpretation. They differ
from the states of phenomenal reference systems chiefly by their: /16¢
stapility because they are in part biologically genetically deter-
mined, therefore inert to influences of socio-structural and con-
textural factors. This stability is relative in two respects:
(a) personality specific inner states by themselves are products
of the history of development. Biological genetic and social
cultural components are not to be considered as separate but al-
ternating influences of this history of development; (b) the
manifestations of personality specific states are not only aff-
ected by socio-structural and contextural! factors but also by the
aother categories of inner states.

Included in the dimensions of these personality specific
inner states which are relevant to the study, are the intro-extro
version and the anxiety level of the noise source. Different
studies show significant relations between intro and extrovert
personality; dispositions and the perception and processing of
acute stinuli as well as the reactions to then., [58]

Likewise, the anxiety level of the noise source is an im-
portant influential factor for the perception and interpret-
ation of the acoustical stimuli which it emits. The object
specific anxiety level is dependent on the general level of
apprehension of an individual and partially also by the degree of
his introversion. However, the inclusion of personality factors
within a survey are very limited. An adequate determination of
these requires the employ of psychological experiments, projective
tests and so forth, Therefore, the present study has to remain
limited to a rough evaluation of these two dimensions.

5.1.5. Level of interest and Need Factors 1167

The inner states which chiefly influence the pragmatic
stimulus interpretation are defined by the interest and nced
requirements of collectives and individuals in the context of
the stimulus source,
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In this context it is important to differentiate between
the objective advantage/cost relationship of social classes,
strata and groups and the way they perceive the use/cost re-
lationship. In our society the objective advantage/cost re-
lationship in reference to the sound is class and strata
specific: the carriers of the objective noise source are the
members of high socio-economic groups, the carriers of the
objective cost in form of exposure to noise, however, are the
lower classes.

If this objective advantage cost imbalance is seen as an
antagonism of interests between societal groups and classes
there are effects on the pragmatic but also, retroactively,
on the semantic coding of the noise source and its meaning.
The latter, for instance, means that this (interest-antagon-
istic) interpretation of one's own noise exposure as posi-
tive projective interpretation of the noise source can be
tranformed into a negative or indifferent one. This can
lead to an increase in the disturbance perception of noise.

Operationally the objective profit/cost dimension is
determined by the frequency of the flight experience or the
professional! involvement with the airport. The perception of
those who profit from and those who are disadvantaged by the
source of noisc servesas indicator for the subjective side of
this profit/cost relationship.

Likewise this profit/cost relationship can be related to
the geographical/political regions. If the perceived cost as-
pects dominate the profit aspects in relation to a specific
region in which the specific individual resides and with which
he identifies himself then his interpretation of the noise
source and the degree of disturbance can be additionally in-
fluenced. Indicator for this aspect is the perception of those
who profit the most and of those who pay the highest price with-
in a geographical-political region.

The profit, or the cost, which are charged to a
stimulus or a stimulus source are also dependent on the actual
individual situation of neced. This, however, changes depend-
ing on the situation and the time, for instance within the
course of a day so that these situational and temporal varia-
tions of actual individual need are practically impossible to
determine empirically. Since the purpose of this investigation
is the evaluation of noise exposure in a generalized situation
over a longer period of time, this variability of the actual
needs can be neglected: however, it has to he kept in mind that
this evaluation of noisc exposure can have an influence during

/1168

the interview., It is important to assume temporal and situational
conditions in respect to certain needs such as silence at night as
well as sleep and recreational requirements during the leisure hours.
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Figure 5.1. represents the five levels of intervening fact-
ors in schematic form. It has to be noted that these factors are
not independent of each other on the same level as well as on
different levels but that they represent a very complex inter-
dependent system of relationships., This interdependence represents
one of the basic problems of human sciences in general and limits
the possibility of strictly causal statements. Furthermore, it
has to be emphasized that the area of validity of the effect of the
mentioned intervening factors is limited. This was already discussed
in reference to reaction entroplies (sce 4.2.1.). This is easily
denonstrated in the sample of noise exposure which exceeds the pain
threshold. The unanimous judgement that such a noise is unbeacable
is then independent from intervening variables such as age, social
integration, professional involvement, and so forth,
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Figure 5.1. The five interdependent levels of intervening 1169
factors in the explanation of stimulus-reaction
transformation.
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5.2, EMPIRICAL FINDINGS /1170

5,2.1, The Reactivity Index

The construction of a reactivity index which reduces the
two empirical dimensions of perceived disturbance and object-
ive noise exposure to one dimension serves to simplify empir-
fcal analysis. Reactivity is defined as the orthogonal dis-
tance of the individual disturbance index to the regression
straight line which is the result of the perceived disturbance

in function of the noise exposure. Possible interaction effects,
however, have to be ignored.

Figure 5.2, Histogran of Reactivity
305
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8 ! ¢ 3¢ ‘ ! : ! : : I n3g
3 3 { - i H | °)
g 6 -% -2 S ¢ & 8
« hypo- normal- hyper- —=

reactive
mean = 1.9499; standard deviation = 2.631; max.= 10; min.= -7.28

The index values of the individual reactivity are approxi- 1171
mataly normal in their distribution ( see fig. 5.2,). I- res-
pect to this distribution norm reactive, hypo-reactive a..! hyper-
reactive individuals can be differentiated. It has to be em-
phasized that each determination of a norm standa:rd represents
an arbitrary act. Here, however, the determination is not
normatively based but is the result of the empirical distri-
bution. Therefore, the problems discussed in the preceding
chapter can be simplified to the following question: Which
of the intervening factors of the five different levels show
statistically significant differences for normal, hypo and
hyper-reactive individuals?
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5.2,2, The Influence of Soclostructural Factors on the In-
dividual Reactivity

5.2.2.1, Socio Demographic Factors

Table 5,3, Reactivity in dependence on the sex status

T .

sex ) mean standard N F-value‘P-value est w?
deviation n - L 2)

male 2,109 2.65 1809

female 1.815 2.€1 2130 | 12-365 | <.00l 0.003

The comparison of the median reactivity by sex results
in significantly higher values for men. This indicates that
generally men are more reactive than women, e.g. their per-
ceived disturbance is larger than th2 one of women in con-
trolled noise exposure. The explanatory validity of the sex

status, however, is quite small. Only about 0.3% ( wz) of
variability are explainable by sex (see table 5.3.). The sex
specifically different reactivity could be the result of a
generally higher stress exposure of the male, especially on
his work location. In addition, the noisc exposure coincides
almost exclusively with the regeneration and recreation time
uf the male population segment,

Reference should also be made to a possible biological com-
ponent, namely the generally higher adaptability of the female

3 s . .
to stress. ) Finally sex specific socialization should be

included as an explanatory factor, which educates the female to

D F-Values were obtained by simple variance analysis with
the Bartlett-test of equality of variances.

y
2) Estimatedw = SS bhetween - df (MS within)
33 total + U5 within

5SS = Sun of squares

df = Number of frec degrees

MS = Mean square

See also W.lL., Hayes [59]

3)

Takahashi found that male newborn who were exposed to a
high degree of noise during their time of fetal development
were of significantly smaller stature while female newborn
did not show any difference in comparison to a controlled

population, This result was confirmed in rat experiments,
(see [61])
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a higher degree to permissive toleration of a stress situation
than the male [66].

Table 5.4. Reactivity depending on absence from home /173
at different times of day.

absence during mean standard
specific times of day reactivity | ¥ | deviation
morning 1.963 244 2.59
afternoon 2,381 247 2,37
morning and afternoon
noon (at home dur.lunch) 2.203 801 2.53
all day 1.7717 720 2.75
evenings 1.613 104 2.78
at night (0.958 22 3.21)
variable ~1.804 90¢ 2.63
usually at home 1.892 1021 2.65 |

* Total N exceeds 3940 since multiple answers are possible

Those population segments which are not at home in the
evening show the least degree of disturbance (N for those
which are absent at night is too small). However, this seg-
ment of the population consists chiefly of young, mobile age
groups which makes a comparison impossible.

Similar in their social demographic organization are those
segments of the population which are absent during the morning
and the afternoon but at home during the noon hour, on the one
hand, and those segments of the population which are also absent
from home during the noon hour. The median reactivity of these
two comparison groups does not show a significant difference
(t= 3.132, p smaller than .,001). The exposure to airplane noise
during the recreation and the regeneration time during the noon
hour obviously increases the perceived disturbance,

Table 5.5. Reactivity in dependance to age /174
! ! N ! dard ‘ I t 2
' age Rroup | mean re- . ~ ' Standar F-val. P-val. es: .°
| | activity | . deviation 1
| |
| 1a-30 years | l.s40 813 ) 2.35 ]
L 3i-4C years | iiy L ; ‘
. ! : |
il-3C years & 2.0%2 , 738 | 2.55 4,046 <.0l | c.o03
:1-5c  years ! .009 182,  2.64 i
¢l and over | l.li2 B S PR 2
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Table 5.6. Reactivity depending on length of residence in one
community

Variance-analytical studies of differing individual acti-
vity in dependence on age shows statistically significant re-
lations (see table 5.5) but here too only a small part of the
phenomena can be explained with age. The T-test of equality
of median values shows that only the youngest age group is
significantly different from all other age groups.

The juvenile age segment of the 18 to 30 year olds shows
a tendency toward hypo-reactivity. This partly is traceable
to the loose residential ties of the age group. Besides, pro-
jective interpretations of the noise source "“airplane", for
instance as participant, are definitely localized in the age group.

As before in other studies a significant relationship be- /1175
tween the length of residence and the reactivity can be found
( see table 5.6.). With increasing duration of residence in the
same community the tendency to hyper-reactivity increases. The
validity of this intervening factor is considerably greater than
the one of age. Important is also the questions of the mutual
dependance or independence of both effects:

Table 5.7. Reactivity in dependence on age status and
length of residence,
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Table 5.7 shows that age as a directly intervening factor
is eliminated {f short length of residence 1is con-
trolled in the study. Only in the case of length of residence
_ of over 2 years there is a difference between the youngest age
. group and all other age groups with the same length of residence.
This group reacts, however, significantly more hyper-reactive
than the same age group with shorter length of residence. In
. other words the relationship between age and perceived disturbance
\ proves to be largely a pseudo-correlation if the length of residence

is controlled.

A longer time of residence tends to lead a greater social /176
integration in the community, e.g. to an expressive field of in-
teraction with similar physical environmental conditions and that
increases simultaneously time the probability of a communicative

effect. D The problem of becoming accustomed to noise is like-
wise connected with age and length of residence: is a readjustment

of the stored phenomenal reference stimuli in the positive direction
to be expected as a consequence of becoming used to the exposure to a
noise stress factor over a longer period of time or does the repeated
exposure to noise lead to an accumulative effect which causes an in-
crease in the perception of the disturbance even though the noise
exposure remains constant? The obvious association of a long dur-
ation of residence with hyper-reactivity seems to support the latter
of the two theses.

Table 5.8. points in the same direction:

Table 5.8. Noise habituation 1 in dependance on length of
residency.,

. can get used length of residence in the community
? t; nois:i(z d less than ! 6 months | 2 to 10 | 10 and
t ob questloned, ¢ ponths (to 2 yrs. ‘ years | more yrs.
yes 83.9 L T3.E | 0.5 §9.6
no 6.2 | 26.4 ‘ 29.5 30.4
! (17€) b (2809 (1342) 12038)
. 4" = 16.8 p o< .21 Gamma =+C8
1) The NASA-Contractor report proves that communication in

the meaning of conversation about noise etc. represents an
important factor for the modal type of the individual who is
complaining about noise. [62]

2) Question: "Can you get used to noise"?

s
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It is interesting that against expectations, the adjustement
to noise is practically independant from the degree of exposure
to noise.

Table 5.11. Adjustment to noise in dependence on the total
noise exposure

3
Can get used to Total noise exposure
noise NEEER T * 0 - €9
£.1 4 T30 { 65.1
yos 32,9 4 t.2 ! 11,9
no asm bz 1 (371
*: = = T o~ JCa Jara s =0

This fact indicated that the phenomenon of noise adjustment is
associated with an individual disposition of sensitivity to
react to external stimuli in which case the sensitivity or
noise sensibility is relatively independent from the stimulus
definition.

As mentioned several times, the residential constraint
and the degree of objective possibilities of avoidance
of a noise situation are an important intervening pragmatic factor
in the stimulus reaction transformation. This is reflected
distinct in the significant relationship between reactivity
and marital status.

D The construction of the measurements of total noise exposure
is discussed in chapier 4.12.
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With increasing duration of residence in the sane /177
community (e.g. with increasing length of exposure to noise)
the proportion of those subjects decreases which are getting
used to the noise. In the relationship “etween adjustment to
noise and age (see table 5.9.) it becomes apparent again
that the younges age group is deviating.

Table 5.9. Adjustment to noise depending on age
can get used age groups
to noise (in
% of 18 - 30 yrs 31-50 yrs, S1 and more
questioned

yes 79.0 67.8 69.9

21.0 32.2 30.1

no (4%3) (1700) (1347)

x% = 33.9 p < .001 Garma = .10

The relation between adjustment to noise and the duration
of residence leads necessarily to a relation between adjustment
to noise and reactivity. The estimated declared variance, however,
is considerably larger than the one which is resulting from the
relationship between dursticn of residency and reactivity,

Table 5.10 Reactivity in dependance on adjustment to noise

(
can get mean o standard J
used reactivity| " | deviation| F-valuq P-val, est .
yes 1.685 2731 2.62
104.175 | <001 | 0.02¢

no 2.627 1las 2.56
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Table 5.12., Reactivity depending on marital status

. ; ] i i ' ;

‘family status ! 'standard ip_ .y 'p. ! 2

) Yy re.cas!wy : 1d°v1‘ti°n : F val. ‘p val. . et .
‘married , o.:a2 67| .62 i | |
' ! ~s .- | - | |
divorced LoLeT | 130 ’ 2.64 e caa t .00 | a.scq

. widowed [ 1933 | 370 2,63 !

 single | asor ! oaaz | ozes | l

The T-Test of equality of median values proves that there
is a significant difference in respect to the reactivity of
those questioned who are married in comparison to those who
are divorced or single, Likewise, there is a difference be-
tween widowed and single persons.

Table 5.13. shows clearly that these relationships cannot
be explained with the differing age structure of these segments
of the population. The explanation *that married and widowed
people have a tendency to hyper-react lies more in tl«ir higher
residential constraints which precludes possibilities of avoid-
ance of a noise situation.

Table 5.13 Reactivity in dependence on age status and marital
status.

R

family stat[ age group age group
18-35 36-50
=L T . '
mean 9 stand, | mean - stand.
reactiv. “ |deviat.ireactiv. deviat.
married 2,108 1121 ] 2.54 1.973 1437 2.64
single 1,831 293 | 2.66 1.493 91 2.69
F-value 11,627 2,777
p<.001 n.s.

1)
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5.2.2.2. Socio Economic Factors

Table 5.14. Reactivity deperding on_income

income class| mean syandard

n reactivity | " | deviation | F-value P-value
to 2000 Pr. 1.904 1686 2.64 niche
2001-3500 2,049 1382 2.5%6 1.379 | signi-
3501 and up 2.07¢ 483 2.65 fikant

Neither the income (table 5.14.) nor the professional status
(Table 5.15.) lead to statistica ly significant relationships with
reactivity. Nevertheless, in the case of income status a clear trend
towards hyper-reactivity in higher income classes becomes obvious.

Table 5.15. Reaciivity depending on professional status /180
occupation mean ' . ' standard ° | :
P reactivity ~ ‘devistion F-val.'P-val.
farmers S | |
t | |
cilled/semi P} 0343 I.e2 i ;
skifled e ; |
skilled workers c.c25 496 <.5s ) .3_i ]
skilled white coll. -.2:¢ &5 .7 T
civil serv./middle ..:ic 33 ¢ z.f3 | !
management . '.A. L ! |
nrofessions SRR LIS 5 :
_ businessmen and SR S-S ¥ * |
—top management : - ‘
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Because of the positive correlation between income and
education this trend coincides with the one that exists between
formal education and reactivity although there too a statistically
significant connection cannot be found.

Table 5.16. Reactivity dependent on formal education

' mean " standard | !
rzzzzazfon i reactivity: ¥ ldeviation }F-val. ! P-val.
grammar school :.325 ;-sas 2.68 |
trade school 1.837 14z 2,64 U oelins s g
high school | .33 ! 531y 2.3 P
college C2.z2 i osay 2.56 | |

The general trend in the direction to hypo-reactivity for
lower education and income strata can hardly be explained with
a lower noise sensitivity of those population segments but rather
with a deaggravation tendency of lower social groups when faced
with stress and a generally higher willingness to suffer stress,
which is caused by social conditioning. This is further supported
by statistically very significant negative connections between
adjustment to noise and income and education status.

Table 5.17. Adjustment to noi.e dependent on income status /181
can get used to income per household
noise (in % of low medium high
those questioned (<Fr.2000.-) | (2001.= 3500.=)| (>3500.-)
yes 74.4 67.6 66.5
no 25.6 32.4 33.5
(1653) (1333} (436)
x2 = 20.7 p < .CO1 Gamma = .14

Table 5.18. Adjustment to noisc dependent on educational status
" can get used to eductation

to noise (in % of | prammar school high college

those questioned school
72.9 66.0 61.7
27.1 34.9 38.3
(2966) (518) (371)

3% » 26,6 p < .00l Gamma = .19
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5.2.3, Physical and Social Context Factors

5.2.3,1, Physical Context Factors /1182

The state of physical context is first of all determined
by the properties of residence. One such property is the type
of house, like one-family or multi-family dwellings.

The effect of the type of house on the reactivity of its
inhabitants can, however, not be proven statistically although
one-family house dwellers usually have better physical and therefore
better social context conditions than inhabitants of multi-
family structures.

Table 5.19. Reactivity depending on house type

 k l ! ! |
ind of | mean =|  iStandard |
| housing | reactivity " ideviation |F-val.  P-val.
| o -famil ! i
ne-fami - | '
f ouse 2 003 ; 1Q35 ’ 2-6& i C‘sgs n.s.
ulei- - | .95 :704§ R T

A further important physical property for the execution of
social and communicative activities of its inhabitants in their
primary group is the size of the dwelling or the number of people
per home. The ratio between number of rooms and number of in-
habitants is generally used as the objective indicator.

Table 5.20. Reactivity dependent on the population den- /183
sity per home

density of | mean . standard
occup. 1) s N . F.-val | P-val,
P. reactivity deviation
under occup. | ) 926 1448 2.71
properly " 1.993 1309 2.59 0.0775 n.s.
over " 1.961 1147 2.57

Here too a statistically significant correlation between
the <hjective population density per home and the reactivity to
airplare noise cannot he found, However, the reactivity of the
individual is additionally weighted by subjective perceptions and
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evaluations of objective properties of the physical context.
Thus the evaluation of the size of the home proves to be a sign-
ificant factor which influences the reaction of individuals

to factors which influence noise.

Table 5.21. Reactivity dependent on the evaiuation of
home size

evaluation of mean standard

. . s F-val ! P- t
size of home |reactivity ¥ ldeviation val | es
too small 2.185 899| 2.69
too large 1,959 142 2,62 4.552 <, 05 | 0.0C
just right. 1.877 2896 .61 \

There is a trivial correlation between the positive eval-
vation of sound proofing of a home with hypo-reactive tendencies.

Table 5.22 Reactivity dependent on evaluation of sound
insulation

D e

i i : | | i |
~Evalua.ion  Mean ', ostandard ‘g o0 povall es: .C
of sound ° reactivity . deviation ° |
, insulation | | - i
‘ -~ \36 "\‘."‘ -~ 53 i t
poor bt AR 34.867 | <.001 | C.2C9
good | 1.698 1903 ; 2.38 i

The objective nature of the physical living conditions acts
chiefly through its conscious perception and evaluation as in-
fluencing factor on the reactivity. Objective living prop-
erties as well as their subjective perception and evaluation
are correlates of the social group membership. Fig. 5.23.
shows how, in dependence on class specific value standards,
the objective context quality and their conscious perception
and evaluation can diverge.

1)

- Under utilized

less than one person per room
- Properly utilized

number of persons is equal to
number of rooms,
more than one person per room

- Over utilized
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Between the medium and high income classes the income
differentiation in relation to the properties of quality of

housing is most proncunced. In a comparison between the lower
and the middle class, however, the quality of housing is similar
and the objective density of population per home is often even
better. This is due to an ecological effect. The lower income

class has i tendency to cruss over into the rural segment of
the random sample which lives more ofter in one-family homes
than the middle class which lives predominantly in suburban
multi-family residential zones. The three feature complexes
independent of each other. They are three dimensions which
were tested by r1actor analysis. Decreasing mean values
mean increasing positive evaluation of the preoperties of
the environment,

are
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Figure 5,23, Type of housing, density, evaluation of home /185

size, and sound insulation dependent on 3
income classes (total random sample)
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The class specific divergence between objective living
conditions and their reflection on conscious perception and
evaluation becomes very obvious. The upper income class
appears most critical despite their prevailing residence in
one family houses and consequently, their privileged space
situations. This is an empirical indicator for the way in
which class dependent value standards are relatively independ-
ent from objective living situations and their perception and
evaluation.

Likewise, there is a correlation between membership

in a social class and the physical environmmental quality of
context. This is due to the class, but most of all the income
dependent possibilities to move out of regions with bad physical
context quality. If the latter is subjected to objective total
noise exposure it is to be expected that the social economical
position, measured as income per household, decreases withk in-
creasing noise exposure.

This situation is clearly expressed in fig. 5.24. The ex-
posure to noise results in an income selective disengagement in
zones of high noise exposure. This implies at the same time an
uneven distribution of social cost since with increasing deter-
ioration of physical context quality the economically privileged
groups leave the area. The class selective disengagement is not
only shown in reference to income but likewise, albeit less ob-
viously, in reference to age groups: with increasing noise ex-
posure the proportion of the economically most productive seg-
ments of the population, the 30 to 50 year olds, is lowered.

(p .01):
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Figure 5,24 Income in dependence on total noise exposure
(total random sample) /1187
100
" income per household
1
629 less than 2000 Fr.
% of all s . ,/'/
questioned < e
LIt B Y
N e y
40 i Y »o
———q\
i SN\ 2000 to 3500 Fr.
L 2]
204
s 137
120
1 ~ more than 3500 Fr.
0 T T T T M
Zone 1 Zene2 Zone 3 Zores ZoneS
(54) (663) (1219) (10m) (488)

total noise exposurel)
e BES  p<nOt e 16

1) See 4.12, for the construction of the total noise exposure
measuremnents. Zone distribution for total noise exposure:

1

' Zone 1 = ~3 to 14.9

5 Zone 2 = 15 to 24.9
Zone 3 = 25 to 34.9
Zone 4 = 35 to 44.9
Zone 5 = 45 to 57
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Figure 5.25
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Age distribution depending on total noise

exposure (total random sample)
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If the income selective disengagement process as a function

/188

of total noise exposure is specified according to traffic and air-

plane noise exposure a continuous income speciiic disengagement
Depending

appears which is

dependent on traffic noise exposure.

on airplane noise exposure the disengagement process is only found

in high exposure
be given as an e

dwellings.

i situations of the home.

residential fixa

zones (see fig. 5.26 and 5.,27.).

xplanation.

Homeownership, however,

tion.

Two reasons can
(a) The exposure to street and sur-
rounding noise correlates with rent situations in multi-family

The exposure to airplane noise correlates with property
involves greater
Homeownership correla' »s inversely with the

objective street traffic noise exposure whilc the contrary is true
in the case of airplane noise exposure, espec..lly in the extreme

areas (see figur

e 5.28).

1) See footnote of fig.

5.24.,
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o Figure 5.26. Income situations depending on traffic noise /189
‘ % exposure (total random sample)

100
1 household incone
[ . 2000 Fr.
60 - less than 2000
./".
] ca— --—-/.,"
AC’ - ;“-_--——-—-
1 \s\\
y S~ 2000 - 3500 Fr.
m-
o T T Al T -
Zonel Zone2 Zone 3 Zone s 2ore §
{323 964" i3 683} (331 1)

traffic noise exposure
(F « .16 0 <.00)

Figure 5,27, Income situations depending on airplane
noise exposure (total random sample)

%
100 1
Household income
%] / less than 2000 Fr.
~. 7
1 \.\_\_ e /_/
404 ‘--—,//”_._‘—\\\
~.
. S~ 2000-3500 Fr.
204
i /\//\ more than 3500 Fr.
O T T H 1
Zone Zone 2 Zone 3 Zore & loes
{802) {489) (1298 8% 1403}

1)

airplane noise exposure
{ r » .0d -] w001 )

1)

See footnote of figure 5.28,
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Figure 5.28

(b)

exposure.

% of questioned home owners

Homeownership situation depending on air-

1190

plane noise as well as traffic noise exposure

(total random sample)

Traffic noise

exposure zones
airplane noise
exposure zones

£ o .ol p =,00l
e .08 p«.0ol
’
e
v
/7

| 2

-

5 1)

3
Airplane and traffic nofde exposure zones

Airplane noise exposure in comparison to street and
surrounding noise is a relatively young phenomenon therefore it
has not had enough time to affect class selective migration
distinctly.
airplane noise exposed communites the same clear trend can be
expected as is observed now for quarters with high street noise

However,

for future class specific composition in

One correlaticn to the class selective disengagement is

the change ip the
in lower sccial strata leads to a more or
of the relative rent advantage, however,

jectively

rent/income

ratio.

The noise exposure
less forcible utilization
for the price of ob-

worse living and environmental! qualities,

1) Traffic noise exposure <ones Airplane noise ecxposure zones
(NNIKOR*):

Zone 1 1- 9.9 Zone 1 1 - 19.9

Zone 2 10 - 14.9 Zone 2 20 - 29,9

Zone 3 15 - 19.9 Zone 3 30 - 39.9

Zone 4 ¢ - 24,9 Zone 4 40 - 49.9

Zone 5 25 - 34 Zone 3 50 - 67

See fig. 4.9, for the construction of nrise exposure measures.

Ty A R HAINS AR e A MBI s 0 Y PR <
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Figure 5.29. Rent/Income proportions D dependent on air- /191
plane noise and street noise exposure
(total random sample)

F~wert 903
489 \o—-e—\\______ / » = OO
- - B - Wart 1112
1'0_4 p <« OO
=~ airplane noise
051 ——— :
traffic noise
1 Y Y Y |
Zone ¢ Zore2 om3 Zome 4 Zoned

airplane and traffic noise exposure zones 2)

(ligh quotients mean lower rent and low quotients higher
rent in comparisca to income).

The statistically significant reduction of the rent advantage
depending on airplane noise exposure stands in contrast to a sign-
ificant increase of this dependence in the case of traffic noise
exposure. Increasing rent advantage in residential areas as the
consequence of increased noise exposure is the economical support
mechanism for class selective disengagement. The latter has al-
rcady happened as a consequence of traffic noise exposure. Re-
sidential areas exposed to airplane noise, however, are in
suburban areas whose more natural environment fulfills the most
preferred residential requirement of urban inhabitants who are
often forced by the situation of *‘he housing market in cities
to leave and thus must be absorbed by suburban areas.

D Rent/Income proportion; Quotient of rent over income.

Both data, however, were only determined ordinally
so that this rent/income proportion can only be con-
sidered as an indicator of the real proportion.

)
2) See footnote to fig. 5.28,
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Also in relation tu the close environment of a residence /1192
the differing state of the physical context of different socio-
economical groups is reflected in their perception and judgment.

1)

By means of a feature profile three dimensions of the near
environment, which deal with properties of physical

attractiveness, noise exposure and social features, were evaluated

1) Bipolar test with the following pairs of contrary properties:

~ physical attractiveness variable - monotonous
populated - deserted
familiar - foreign
practical - inconvenient
- emission specificity safe - threatening
quiet - noisy
clean - dirty
nice
smelling - bad smelling
- social properties native - foreign
helpful - indifferent
generous - narrow minded
entertain-
ing - boring
friendly - rejecting
wealthy - poor
Classification value: +2, +3, +1, 0 -1, -2, -3,

For technical reasons these classifications have been converted

into values from .-7, The values given in table 5.30., and 5.32.

are the averages of the added, converted classification values for the
three dimensions of the property profiles. (see also questions 23

in appendix 2). The three property complexes are independent of each
other and have been tested with factor analysis. Decreasing middle
values indicate an increase in positive evaluation of the properties
of the environment.
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Table 5.30, Evaluation of the physical attractiverass
and emission specific properties of the
near environment 1in relatioan to 1income
status and the residence ir. one=family or

multi-family dwellings.

socio-economic

infra structure spe- emission speCilic
characteristics |cific characterist.. characteristics
mean stand.| mean stand.
household " arke. -| N | dev
income rankkg dev. rankg. .
to 2000 Fr. 7.295% 1687 §.38 9.267 1687 | ¢.398
2000-3500 Fr. 7.508 1353 | 4.11 £.924 [1333) 4.823
over 3500 Fr. 7.494 l 4¢3 £.04 8,308 4531 4.627
F-value | 1.043 n.s. 7.014 p < .001
Residence !
multi-family 7.714 | 2704 | 4.21 0,098 {2704 ¢.81
house
one-family 6.506 |1237 | 4.07 5.601 |1237] 4.96
houce !
F-value 71.101 p « .00 7.548% p ¢« .00l

the cvaluation
specific properties

income classes and
attractiveness and emission
environment manifested itself significantly in the
(See table 5,30,)., Residin: in 4 one=family home
thus implied objective iinprovement of living quality

The relation between
of physical
of the
latter.
and the

increases, however, the perceived positive evaluation for
both featare complexes distinctly.

An important feature of the home context is what it has
to offer infra-« . ructnrall-. Against expectations no stat-
istically supported connection between the degree of the
perceived inf{ra-structurally lack of possibilities and

the reactivity was found,
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Tablce 5,31, Reactivity in.dependence on the perceived
incompleteness of the infra-structure of
the community. 1)

No. of pexceived infra{ mean . |standard

struct. shiort comings | reactivity | _ |deviatd
rone 2,089 791 2.53
one 1.957 kY i 48
two 1.925 536 2.66
three 1.883 284 2.63
four 2.522 150 2.48
five 1.915 19 2.19
six 0. £83¢ 12 1.94

!

F~value 1.944¢ n.s.

. Social Context Factors

5.2.3.1. Socio—Structuiil Determinanrts

The effects of social context factors on the rcactivity
is determined to a large depree by the socio-structural
posit on and roll of the individuai (See 5.2.2.).

It -an also be shown for the social features of the
environment how the subjective judegement of the 1ndividaal
of lower (as oppossed to higher income classes) is reflecting
the ohbjectively lesser social context quality.

— vy o s s —————

—— . e A — e e s e > o s S i Al T 3 e s e

1) Operationalization: The following 6 properties were to
be judged by their absence:

- proximity to the place of work

- proximity to the city

- good tratfic possibilities

- manv shopping possibilities

- pood schools fur the children

- recreational and entertainnent nossibilities
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Table 5.32. The evaluation of social features of the

environment 1) dependent on income status

and the residence in one vrespectively
multi-family houses.

socio-economical | social characterist. | general context quality
characteristics -

. mean

income per rankg. n piandard mean N standard
household deviati.rankg. deviation
up to 2000 Fr.

up to 2000 Fr. 15,40 | 1637 | 6.4 28.97 | 1687 11.8
2001 - 3500 Fr. 15.32 | 1353 ] 6.3 28.74 | 1353 1.2
over 3500 Fr. 14.60 453 6.1 27.48 [ 453 11.0
F-Value 1.646 n.s. 2.864 P < .05
type of housing

multi-family 15.90 | 2704 | 6.: 29.71 | 2704 11.2
one-farily 13.75 | 1237 | 6.3 25.85 | 1237 11.4
F-Value 101.921 p < .0Cl 99,728 p < .001

* Tot.! perception of all 3 feature complexes of the
environment,

Although the evaluation of the social propzrties of the
env ronment becomes wmore posttive with increasing income,
the context is statistically not significant. However, the
evaluation of the sccial features of the environmert are
highly significantly tied in with the type of residence. In
referonce to its physical context relatively privileged
inhabitants of one=famiiy houses consider their social
context features much more positi e than the inhabitants of
nulti-family dwellings. The dependence on perceived general
context quality of the socio-economical indicators of income

and type of residence confirms that the social stratification

is not the cause of diffe-ing economical access but also
influences the substantial quality of the physical and
social environment,

1) Sec tfootnote page 192,
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5.2.3.2.2. Residential Integration

An important intervening factor of the social context
level is the residential integration of the community. The
residential integration, however, does not exert an influence
oir the rcactivity whick is independent of the length of
residence.

Table 5.33. Reactivity dependent on the integration
and the length of residence in the community.
1
Degree of integration* Length of residense
into the communit i
o less than 4 yrs. more than 4 yrsi
four 1.135 (1% 1.988 (394)
three 1.467 (154) 1.976 (1315)
two 1.342 (113) 2.056 (910)
one 1.592  (108) 2,117 (512)
zero 1.299 (78) 1,996 (339)
F-Value 0.1897 n.s. 0.2431 n.s.

The length of residence is a source of ecological
orientation, e.g. integration into the community. This
orientation leads to an intensification of the communicational
fieolds of reference. This is the reason why a collective
exposure to stress factors helps to explain how an individual
reactivity can be weighted by these (see 5.2.2.1.).

—— - —— + o ROty et sl T -+ T—r. .
Ty Operationalization: The number of the followIng activities
ivh are chieflv executed within the commmunity:

- Shopping

- visit of cultural events

- visit of friends and relatives
- visit of restaurants
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The integration into the community

the length of residence.

Table 5.34.
on

the length of residence.

1197

is a clear correlate to

Integretion into the community dependent

Degy«~+ of 1ntegra%!

Lenagth of residence

‘into communit. lems than . over
1 year 2-3 vrs. | 4-10 yrs. |10 yrs,

four 3.8 2.8 6.3 14.7

three 36.8 30.4 34.8 39.9

two 24.7 23.8 26.2 26.1

one 19.2 25.5 18.3 12.5

| zZero 15.4 17.5 14.3 6.8

N (182) (286) {1376) (2096)

x2 = 195.0 p < .00l Gamma = -,26

TY "T&ce footnote of table 5. 33. - -
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5.2.3.2.3. Subjective role encumbrance

It is one of the central theses of this study that the
evaluation of the physicdal as well as social stress factors
is dependent on the actual individual stress and tension
level. Within the frame work of an empirical study it is,
however, only possible to a limited degree to differentiate
between the grcat number of possible stress factors and
isolate their effects.

One of the 1important stress sources within =social
context consists of the varying degrees of role encumbrance.
Two different kinds of stresses are to be differentiated:
(a) tension can result from overextention in the case of an
acceptance of a number of different roles, (b) stress can
also result in the case of underextention when there is a
lack of roles to be assumed. On the basis of the abov=»
mentioned central thesis a curvilinear relationship between
the degree of role encumbrance and reactivity is therefore
postulated e.g. 1t is expected that over as well as under
extended individuals will have a tendancy to be more hyper-

reactive than people who are extended to a normal degree only.

Table 5.35. Reactivity in dependence on subjective
role encunbrance. 1)

Subjective role ‘|median N | standard
F- P-v
encumbrance reactivity deviation value aluﬂ
under 2.126 634 2.64
normal 1.922 3018 2.63 1.634 | n.s.
over 1.931 276 2.62
1) Empirically the Jdegree of role encumbrance was determined

hy subjective estimates of the bound and free valence with

the following items (Additive index;:

- "1 feel over extended"

- "I often have s0 much to do that [ don't know where to
find time™",

- " My life sometimes appears monotonous and horing"
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Based on variance analysis the thesis has to be re-
jected. However, if the influence of the perceived role
encumbrance is differentiated by sex the hypothesis is
confirmed for the male segment of the population but not for
the female.

Table 5.36. Reactivity in dependence on perceived
role encumbrance by sex.
Subjective rolJ men women
er.cumbrance mean N |std. mean N std.
react. dev, react. dev.
under 2.32]1 333 2.60 1.910 301 2.67
noyxmal 1.887 | 1355 ] 2.61 1.934 {1663 2.64
cver 2.392 113 2.85 1.661 163 2.56
5.009 p < .01 1.052 n.s,

A possibie explanation of this fact is the different
quality of the encumbrance especially in the case of the
role underextention for both population segments. The role
underextention of the women is to a considerably higher
degree characterized by anactual stimulus deprivation. This
leads to an increased stimulus seeking behavior whose con-
sequence is a positive interpretation of acoustical stimuli
such as airplane noise.
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5.2.,4. The Influence of Social Psychological Factors
on the Tndividual Reactivity

The interpretation of the stimulus is not only dependent
on the corresponding stimulus periphery but just as much on
the interpretation of the respective stimulus source. That
means concretely that the degree of the desirability or
undesirability of sound is to a high degree dependent on the
interpretation of the sound source "airplane". The sound
emitting object "airplane" 1is evaluated on the basis of
certain associative attitudes. Thus the positive inter-
pretation c¢f the stimulus source can reduce the stress
effect of the focal physical stimulus or vice versa in-
terpretation can increase the stress eftrect.

The infinite number of individual attitudes can be
considered in independent attitude dimensions for the
interpretation of the stimulus source airplane, In the
present study three dimensions were considered as deter-
minants:

1. the projective interpretation of the sound souarce,

2. the modernistic cosmopolitan attitude,

3. the prospective or retrospective time orientation,
Two limitations have to be considered -~ one in content

and one in method: if a stress exceeds the physical limit
of tolerance the attitudes to the stress source or its
interpretation have very little or no influence. This is not
onlvy wvalid in the case of socio-psychological factors but
also in most of the intervening factors of semantics stimulus
interpretation. The methodic limitation consists of the
types of indices used here: these (although tested for their
mutual independence) consist of too few individual items to
give dependable and valid scales., This lack 1is caused
chiefly by the necessary limitation of the questionnaire.
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5.2.4.1. The Projective Interpretation of the Sound Source

This dimension includes two aspects. (a) The symbolic

participation in the world-wide mobility which can be connected

with the wvisuai perception of the airplane and (b) the
positive identification with the professional role of the
pilot. In other words: this dimension is based on the
projection or association of partially supressed desires at
the time of perception of an airplane.

Table 5.37. Reactivity in dependence on projective
interpretation 1)

projective |median reactj » |standard | F-val.|P-val | es:

interpretat.i ivity dev.

high - 1.672 1543 2.70

normal 2.10¢ 1536 2.56 12,253 | <.001 | 0.0

low 2.232 778 2.57

The simple variance analysis shows a highly significunt
relation between reactivity and projective interpretation
(See table 5.37.). Individuals with high projective inter-
pretation of the sound source react expectedly more hypo-
reactive than indiviudals with medium or lower projection,

World-wide mobility is an age-specific dominating cultural

value especially in the younger population segment. This is
one of the causes of the hyporeactive tendencies of the
18-20 year olds. The projective interpretation of the scund
source, however, has also an age-indeperdent effect on the
reactivity, as shown in Table 5.38. and, furthermore, is a
special explanatory factor for the hyperreactive tendency in
older population segments,

1) Additive index of the following Likert type items:

- "When I hear an airplane I often think of interesting
and far away countries",

- "Being a pilot is one of the most beautiful and exciting
professions",
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Table 5.38. Reactivity in dependence on projective 1202
interpretation of the noise source as
well as age-status.

i::g:ﬂf- —— —-———_ Age Status — 4
t ti‘- 18-30 years 31= over_so_¥QAﬁmL____
srationimieer.| '\ lgpana. | Mittd.]  [stana.| mieer.| o [stana.

Reakt. Ab - Reakt. Abw. Reakt. Abw.

W e
low 1.958 91| 2.85 2.244 332] 2.66 2.461 461 2.58
normal | 1.745 |380] 2.48 | 2.027 | seo| 2.55 | 2.072 | 02| 2.68
high 1.408 [ 265] 2.54 1.938 382) 2.64 1.616 144 2.93
F-val. | 2.105 n.s. 1.221  n.s. 6.164 p < .01
5.2.4.2. Mo~2rnistic - Cosmopolitan Attitudes

The dimension of modernistic-cosmopolitan attitudes is
chiefiy reflected in the positive and negative attitude
towards technology as well as in a cosmopolitan, universalistic
orientation. The more negative the effects of modern technology
are considered the less cosmopolitan ig the orientation of
an individual and the greater is his tendency to hyperreact
due to a negative inierpretation of the noise source. 1)

1) Operationalization: Additive index of the following
Likert-type items

- "The modern technique makes it possible for people to
ead a happier life".

- "In the final analysis the mechanization of our world
brings to people more disadvantages then advantages".

- "Before giving developmental help to other countries
we should first help our own poor people".

- "The preservation of our Swiss culture is more important
than increasing well-being".

- Yor an important position in the community it is best
to elect somebody who has been living tiere for a long
tioe",

- Cities are important but the backbone of Switzerland
are fortunately stiil her rural communities".
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Table 5.39

Reactivity dependent on modernistic
cosmopolitan attitudes

modernism hed. y | stand. F-val.|P-val. | est «?
'yeactiv, deviat, val. P-val °
high 1.7¢0 793 2.67
\ norm.| 1.983 1843 2.58 12.056 | «.001 0.006
low 2,326 885 2.64
It is apparent in table 5.39. that the hypouihesis of

Analogous tc the dimension of projective interpretation

level

here too the age status

mopolitan
formal
education

ternalized
controlled,

B0

Table 5.40.

an

attitudes.

educational

contains
value

the

Reactivitvy

In
status since

model.
independent
mopolitan attitudes

is confirmed.

is
addition

greater

However,
effect

the

we

if
of

find
latent
universalitity of
both

the

factors
modernistic
in the reactivity can be found.

depending on
cosmopolitan attitudes as well as
age status.
modernisnlr age
 18-30 yrs. 31-50_yr more tTan 50 yrs.
med. | = [std. |med. | . |'std. | med, y | std.
react. dev. lreact.| = | dev. | react. dev,
high 1.332 | 261} 2.54 1.591 [ 562 2.59 1.931 [ 519 2.83
normal [1.812 | 3481 2.46 2.221 {738} 2.54 2.142 {310} 2.63
5 2.64 2.%. 1368 2.59 2.518 | 233| 2.44
low 1.€51 (175 6 ‘
F-Wert 3.309 p < .05 11,965 p < .001 3.739 p ¢ .05

goal

influencing the modernistic cos-
the effect
formal

of
of
in-

are
cos-

modernistic

the
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Table 5.41, Reactivity dJdepending on modernistic
cosmopolitan attitudes as well as the
formal educational status.

) formal education
dernis

10 yr. grammar high school jumior college +
med. std. | med. | . std. | med. . Iitaf‘f
N
react| dev. | react. dev. react. dev.
low 2.383 | 752 2.70 | 2.050 | 88| 2.49 | 1.926 | 45| 2.32

normal | 1.928 (1424 2.58 | 2.079 271 2.63 .| 2.335 {148]| 2.49
thigh 1.618 | 503} 2.65 }1.701 |140} 2.62 1.9,3 150§ 2.78

F-val. 13.780 P < .00l 1.030 n.s. 0.868 n.s.

The attitudinal dimensions of modernism and cosmopolitanism
are especially obvious in lower and middle educational
strata while in the higher educational strata the modernistic
attitudes do not have an influence on reactivity. The age
assists the influence of modernistic attitudes in every case
and with these the degree of reactivity. This is especially
true for the younger and older segments ofi the population.

5.2.4.3., Time Perspective

Through a generally retrospective orientation the
stimulus specific points of reference are placed more in the
past. This increases the tendency to hyper-reactivity.
This c¢can be demonstrated with the relationship between
retrospective comparison of the disturbance with the reactivity.
Individuals which feel more disturbed now than 1 year ago
are by comparison rnore hvper-reactive than those which feel
that they are disturbed less.,

Table 5,42, Reactivity dependent on retrospective
comparisons
in comparison .ajan standard ,
to previous N F-val, |F-val, | est &’
year
reactivity deviation .
more 2.759 1172 2.58
« equally 1,671 2346 2.57 29.200 | <.001 | 0.039
éggiurbed 1.441 353 2.4
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That also means that those segments of the population
which look for the cause of this increase of disturbance in
themselves (e.g. reacting intropunitively) are also extremely
hyperreactive (see table 5.43., and table 5.34.). However,
this relationship is statistically not significant.

Table £.,43, Reactivity dependent on interpretation
of the increase in disturbance.

Table 5.44. Interpretation of disturbance increase 1206
(in § of those subjects who feel more
disturbed)
: own reactivity increased 8.5
more noise 80.5
both factors 9.8
don't know 1.3
| arey

The retrospective causation of the judgment of the
degree of disturbance of noise 1is juxtaposed with the
prospective expectations of the amount of future noise
emissions. The anticipation of this amount influences the
reactivity,

Table 5,45, Reactivity dependent on the expectation
of tuture noise emission.

[ K3

'| anticipating .
that noise mean .| 'stagda?d ) el p-value| est o2
will: react. deviation | F-valu
increase 2.06. 2993 2.60
stay the same 1.113 464 2.56 28.270 | <.001 ©.014
decrease 2.186 384 2.6%

It is to be expected that in anticipation of increased
noise emissions a tendency to hyperreactivity follows.
Interestingly enough the same s the case in prognosis of
decreasing noise emission, In this population segment a
reaction potential has obviously accumulated due to the
disturbing action of past noise exposure, whose resclution is
anticipated, which leads to an expectation of the decrease of
noise emissions,

et .,
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The retrospective causation of the judgment can be
considered as the part ouf a superseding dimension of time
orientation of an individual under the influence of the
degree of disturbance by noise as well as the prospective
expectation of future noise emissions. Therefore it can be
expected that individuals who are generally retrospectively
oriented show a greater tendency to hyperreaction than
prospective oriented people or those who are indifferent to
time orientation.

Table 5.46. Reactivity in dependence on time per- /207
spective 1)
stad.
time perspect.| median 1 Fval. | P val. | est <’
prospective 1.898 735| 2.65
indeifferent 1.808 1570| 2.59 | 8.13% <,001 | 0.004
retrospective 2.190 1412} 2.63

As shown in table 5.46,, the hypothesis of the one pro
mil level is confirmed.

5.2.5. The Influence of Personality Factors on Individual
Reactivity

It was already mentioned in the introduction that an
adequate evaluation of personality factors in a study, which
is based on interviews, is extremnely limited. If, nevertheless,
(a) the extroversion and (b) the individual anxiety or
apprehension had to he included as personality factors it

was done, because earlier studies proved their relevance.
[63,64,65]

Thus the facto: of extroversion is - . >ie for interviews
in a suitabhle short form, [66]) The t - of individual
anxiety was limited to th- :stablishment ot ~t specific

fear level.

1) The retro or prospective orientation -  determined
operationally only by the following alternative questions:
A Present and past are freqently fvll of bad luck,
only the future counts.
2} The future will rot be much better or worse than
the present and the past,
c The present and the tuture are unsafe and unsure,

therefore, one should observe trusted traditions
and habits.

This operationalization is certainly insufficient. 1In

context with the previously reperted results, however, a
certain reliability can be assumed.
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5.2.5.1, Extroversion

According to Eysenck [58] there is a clcse relationship
between the personality dimension of extroversion and cortical
inhibition. Introversion is churacterized by cortical excit-
ation. 7Therefore extroverts (according to Eysenck) demand
more external stimulation then introverts to maintain an
optimal level of external stimulation. It therefore |is
obvious that a rel»2* y; “ip between noise sensitivity and
extroversion can be post 'ated.. Frith [63] proves the
existence of such a relationship (see also Philipp [64]
and Davies [65]).

Table 5.47. Reactivity on extroversion 1)
- T
extro- mean - standard ;
N F-value|P-
version reactivity deviation v value
high 1.882 1007 | 2.68
medium 2.029 998 2.54 0.702 n.s.
low 1.018 1312 2.63

In the rough operational form which was used this

thesis was n>t cunfirmed (see takle 5.47.). The '.mitations,
mentioned at the opening of this paragraph, should, however,
be emphasized once more. Only with the aid of a reliable

introversion scale a dependable statement could be made
about the explanatory contribution of these variables.

1)  Intro-extroversion was operational’: defined by the
following 4 items of the 6 item short form of the introversions
scale of Eysenck:
- Do you think of yovrsel f as a lively or
a quiet person?
- Do you usually start when you make a new acquaintance?
- Do you make plans or do you prefer to act?
- Would you be very unhappy if yos: would have to forgo
frequent social contact with friends and acquaintances?
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5.2.5.2

+_ Objects Specific Anxiety Level

Anxiety
factual
erentiated

is transformed
of danger threatening causes.
to surrogate causes whosr function it
floating anxiety cognitively on symptoms and ~auses.
besides

fore object

is the perception of endogenous or excgernous

from

specific

and anticipation of

coping with
ological
Weinberg [68

The s

pairtially ove
Thetr 2 fore
fear of the object
which

anxiety,

expressed as
factor
the fear level
the verbalized perceived disturbance

internal
That

anxiety,
1.

ject

fear.

>r anticipated danger,.
Fear is
object while the cause of amy.ety is not localized.
lncalization and dramatization

Anxiety is often transferred
is to bind the free
There-
perception
can represent a form of
(For psycho-analytical and socio-psych-
ree especially Klein

into fear by

fear
real

aspects of anxiety
specific

considered
the

danger,

influences

being

airplane disasters

to

the

Generally anxiety is diff-
related

specific

(67]

Anxiety

and

can

frrm of dealing with

fear of
as such
inner level of
"airplare”

stimulus
of airplane d'sasters has an effect on

anxiety

vhich

is

is an important
interpretation.

1s especially clear in

Borsky [17] and in the NASA-Report [62].
Table 5.48 Reactivity in dependence on the level of
fear 1)
——evel mean N ‘%tandard F-val. | P-val | est J?
_| reactivity deviation )
10w 1.362 903 2.58
med. 1.975 1584 2.48 89.548 | <.001 | 0.044
h 2.872 1335 2.66
e |
TV Opera.lonalization: Additive index of the three

following Likert-type items:
- Flying is dangerous

- I have a had feeling when an airplane flies low ahove my

head

- If an airplane
could fall

down.

flies

ahove me

i never

have the fear

it
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The present study shows aiso a highly sigrificant /210
relationship between reactivity and the object specific level
of fear. 4,4% of the variation are explained by this factor
(see table 5.48).

Sex specific cultural value models lead to the expectation
that the level of fear in dependence on sex is strongly diff-
erentiated. In fact, the female pecpulation segment shows a
significantly higher level of fear than the male population
segment.

Tab'e 5.49, Level of fear in dependence on sex

level of sex o
fear male female

low 43.0 28.6
medium 41.8 40.8

3 15.2 30.6
high (1772) (2341)

xz = 159.9 p < .00} Gamma = .31

If the mean reactivity is considered dependent on the
level of fear as well as sex ithere is no difference in the
reaction between female and male segments of the population in
the case of a low level of fear. Once medium and especially
high levels of fear are reached, statistically significant
differences become obvious: the male population is highly
hyperreactive in the case of high levels of fear. This fact
can be explained with the culturally caused deaggravation
in the male population segments, e.g. the tendency of males
to hide their anxiety and their fear. If they are
included their actual level of fear is higher than the one
of females with the same measured level of fear.

Table 5.50. Reactivity dependent on fear levels as /211
well as sex
level _age
_male female
mean N std. mean . std.
react. dev. Teact. dev.
low 1.387 | 693 | 2.54 1.336 | v62 | 2.72
med 2,067 | 749 | 2.47 1.882 | 835 | 2.49
high 3.271 |} 318 | 2.52 2.608 | 585 ] 2.5¢
L Fo-val.}! g0.644 p < .001 37.302 p < .00l
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Not only with sex but also with the age status is there
a proven connection with the level of fear. This too can be

explained as a culturally rooted age specific role expectation

and value model.

Table 5.51. Level of fear and dependency on age status
level of fear age :
18-30 vrs. 31-50 yrs. 51 yrs. and up
low 42.4 36.2 29.7
7 medium 40.7 41.8 : 40.9
16.9 21.9 29.4
high {800) (1704) (1238)
xz = 60.8 p < .00l Garma = .17

If the mean reactivity is considered in relation
to the level of fear and age, age seems to act strongly
additive to the reactivity in the case of medium and high
levels of fear. At low levels of fear, age does not show
any influence.

Table 5.52. Reactivity dependent on the level of
fear and the age stalus

level age

of 18-30 yrs. . 31-50 yrs. Sl

fear |mean | | [std. |mean | . |std. | mean | . |std.
react., dev, | react dev. react. ev

low 1.313 | 339 2.66 |1.445 |616] 2.60 1.269 {397 | 2.74

medium] 1.692 |°326 ] 2.39 |2.045 |714] 2.48 2.049 | 544 | 2.56
high 2.349 | 135 2.47 |2.854 |374) 2.55% 2.998 [394 | 2.€3

F-val.| 8.24%9 p < .001 |35.887 p < .001 | 43.0%0 ¢« .00l

5.2,6. The Influence of Interest and Need Factors on the
Individual Reactivity

5.2.6.1. Tne PRelative Priority of the Nominal Value of Rest

2

12

The weight of the disturbance by undesirable stimuli depends
on the priority of the needs in the order of preferen.es of other

needs in an individual.
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Figure 5.53. Sum frequency of 8 nominal values of /1213
the environment dependent on their
priority (Total! random sample)
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An important need in context with nolise exposure is the
need for a quiet residence. The rclative priority of this need
in relation to the priority of cther nceds within the environ-
ment 1) is demonstrated in ths priority profile in fig. 5.53.

A comparison of the curves shows a trichotomy of grouping /214
in the ranking of the 8 nominal values relating to the en-
vironment:

- Quiet location in natural convironment is the need with
the highest priority. The living situation in airplane
noise exposed suburban zones is 1ulfilling the need for
a natural environment, but it negatcs at the same time
the fullfillment of the need for a quiet location., This
contradiction goes also for the fullfillment of the need
for optimal proximity of work, however, this latter
belongs in the second group of subjective priorities.
Social-psychological research shows that contradictory
needs of a higher priority presents sources of conflict
if they cannot be fulfilled simultaneously.

- In a group of nominal values of medium priority prox-
imity to work and the quality of schools dominate.
Needs of lesser weight in this group are proximity to
the city, the quality of the traffic system and shop-
ping possibilities.

- The request for infrastructural institutions for cultural
entertainment and leisure time activities has the lowest
relative priority.

Research of suburban residential areas in respect to the
needs show generally the dominance of the idea to live close
to nature and the conflicting relationship of other needs,
especially the location of work and, in this case the ex-
posure to airplane noise. This order of priorities shows
the typical value orientation of the broad middie class
in suburban residential area.

1) Prerequisite for the manipulation of these eight needs
is a qualitative comparability. Therefore they were chosen
as exclusively environment related needs.

The following eight needs were presented to the inter-
viewee for the purpose of ranking:
- proximity to work
- proximity to the city
- good traffic possibilities
- many shopping possibilities
- rood schools
- leisure and entertainment possibilities
- iocation in natural environment
- quiet location

189
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The relative priority of the nominal value "quietness"
in comparison to other comparable nominal values acts
as a weighting factor in the consciously perceived disturbance,
e.2. as added condition for hyperreactivity. This is
confirmed in a significant way: The higher priority of
peace and quiet leads also t¢ an increased hyper-reactivity
towards noise.

Table 5.54. Reactivity dependent on the priority /215
of the nominal value "quiet"
riority of ded4 mean . ‘standard
1 gire fbi quiet |reactivity N eviation F-val. | P-val.
RANKS: 2.089 1339] 2.39
2 1.893 905| 2.60
3 2.048 448 | 2.64
4 1.640 334 2.65 21934 .ol
5 1.663 262 2.54
6 1.794 203]| 2.7%
7 1.592 174 2.44
8 2.369 170} 2.81

This relationship is not linear but shows a very complex
course. In the case of the highest and lowest priority of
the need for quiet hyperreactivity is most pronounced. By
interpreting these results it has to be taken into
consideration that the priority pattern of the nominal
values is a consequence of learning and adaptation processes
to objective conditions of the environment. That means,
that the relative subjective priority of the nominal value
"quiet" is, for instance, influenced by the objective stimulus
"exposure". Theoretically one has to differentiate between
dissonance-evoking and dissonance reducing effects. In
the former the objective exposure to noise leads to an
increased priorities of the dJdisturbed need for quiet and
therefore to a higher conscious dissonance. The dissonance
reductive effect, however, leads to a reduced priority of
the disturbed need and therefore to a lowered conscious
dissonance.

Hyperreactivity is not the result of an increased

priority of the nominal value "quiet"~in the conscious of the
individual but can by means of dissonance reducing

processes, also lead to their replacement into lower ranks of priority
or to a complete repression from the conscious mind. This

dissonance reducing process is one of the ways of coping 1216
with the conflicts between needs of a higher priority, e.g.

beiween the need for quiet on the one hand and the desire

190

R 1 e i o s =

B P e



S TR
¥ S

P s < T

segw wes WO e
;R

L

for living in a natural environment in areas that are exposed
to airplane noise on the other hand.

Socio-pscholcgical research often proves the consequence

of these effects which ultimately cancel each other out.
However, as in the preser¢ case, the difficulty lies in the
determination of the emnpirical threshold values of the
stimilus situation and the personality factors which discriminate
between the triggering of the one or the other effect. As

seen in fig. 5.55. the relative priority of the nominal
value "quiet" in comparison to the one of the other nominal
values is clearly iafluenced depending on the various zones

of airplane exposure.

In fact, the decreasing priority of the nominal value
"quiet" at the increasing priority of the one for "living in
a more natural environment" indicates, the effect of dissonance
reductive mechanisms with increasing objective noise exposure.

Figure 5.55. Relative priorities (percentage of thcse
questioned, who rank quiet location,
natural environment, proximity to work
and schools as primary nominal values)
dependent on total noise exposure.

8

s 8

"'—_—_N\‘\~\\~________,__———quiet location (x2=53.4 p<.005)

estitlmed
>
-+

30+ __ ———nat.environment (x2=52.2 p<.005)
g‘ /”—-____’—-""
0t -
% ~~ sz _ Close to work
\.Qﬂ"” “"‘\_..
wi0 Pt ~ close to schools
0 3 il 1 1

—
one ! Zone2 Joned Zoned  ZoneS
{62) {730) {1332 {149) (564)

total noise exposure

5.2,6.,2, The Direct Benefit Aspect of the Noise Source 1217

The benefit aspect of airplane traffic influences the
reactivity of individuals.

The first operational determination of the direct

benefit of the noise source is represented by the mobility
of the individual, the flight experience.
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Table 5.56 Reactivity dependent on the flight

experience.
flight- | mean |standard
" experience reactivity ¥ leviation |F-value |P-value
. f rith 1.937 2644 2.6%
‘\g withou 1.978 1294 2.50 0.1128 | n.s.

Flight experience has only then a significant and sub-
tractive effect on hyperreactivity if it occurs more than
ten times.

Table 5.57. Reactivity dependent on the frequency
of flight experiences.
§ frequency|mean ! Ltandard
fiof flighttreactivity| ¥ Heviation |[F-val.|[P-val. |est o2
{ experience
1 to2x 2.063 1021 2.54
3 to 10 x| 2.005 922 2.62 4.888 | <.01 0.003
| over 10 x| 1.669 692 2 81

The frequency of flight experiences, e.g. the direct
profit of the noise source is, however, dependent on the
socio-economical situation (research shows that other forms
of geographical mobility in our society are also uneveuly
distributed).

Table 5.58. Freqgency of flight experience dependent /218
on income.
frequency of flight income per household 1
experience up to 2000 Fr{ 2001 to over
3500 Fr. 3501 Fr.

1 to 2 times 51.4 36.6 15.7
3 to 10 times 2.4 39.5 27,9

16.1 23.9 56.5
over 10 Fimes (957) (1018) (1033

12 = 286.2 P <« 001 Garma = .41
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It is also important to note that the subtractive
effect of frequency of experienced flight events on the
hyperreactivity for the three income classes is different.

Table 5.59. Reactivity dependent on frequency of
flight experiences and income status.

Household Income
to 2000. Franc}2001 to 3500 FrJ over 3500 Fr. 3

frequency of | Mean Std. [Mean | _ Ptd. | Mean std.

N N :
£light exper.| .oct dey, |react| dev. react, N dev.

‘1 - 2 times [1,948 | 459} 2,50 2.281| 354| 2.57| 2.259 | 92| 2.65
3 - 10 times |2.155 | 337| 2,67 | 2.150) 368] 2.60 ) 1.534 |114] 2.61

over 10 timefl.éll 241 2,8511.474] 231} 2,80 1,902 |157] 2,62

F-value 2,894 n.s. 7,079 F < .001 | 1,952 n.s.

Frequency of flight experience beyond the threshold
value of ten lead in the lower, but chiefly in the medium
income classes to a decrease in hyperreactivity, which is
not true for high income classes. This status specific
effect of the frequency of airplane experiences is also
manifest in a significantly higher hyperreactivity in the
upper, in comparison to medium and lower income class=s,
in the comparison collection with more than ten flight exper-
iences.

From these results it can be concluded that the effects
of projective interpretation of experienced flight events on {1219
reactivity are varying according to social class. In the
lower social classes the experience of flight events is more
associated with interpretations which lower the hyperreact-
ivity.

In the low income c¢lass, flight experiences lead, with
mostly higher projective interpretations, to decreasing
hyperreactivity which is not true for the upper class. Here
the increase in frequency of flight experiences is relatively
independent from projective interpretations and has no
subtractive effect on hyperreactivity (see table 5.60.).
This result shows also that the saturation with the experience
of certain events with the of the experience of certain events also
makes their interpretation routine. They become comnon place and
customary. This association is dependent on the social class of
the individual which determines his objective access to the instrument
of mobility "airplane". This produces the tendency of a curvilinear
effect of the
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frequency of flight experiences on the hyperreactivity in

the higher income groups which is indicative of the mentioned

routinization of the projective interpretation of the experiences

of flight events.

Table 5,60,
classes

Reactivity of the lower and upper income
dependent on

the frequency of
flight experiences and the projective in-

terpretation of flight experiences, 1)
Frequency of INCOME 1
flight tow (income lcss than 2500 Fr.) high (income over 2500 Fr.)
experience projective Interpretation projective interprotation |
Tow high Tow T Righ
nean N [ stand] wean N Tstand. | wean [N [stand. | mean | N | stand.
react. dev. | react. dev, react. dev. react.! __ dev. 4
: i
| 1 to 2 times| 2.041 350( 2.58 | 2.076¢ 227] 2.S50 2.331 110R| 2,44 2,179 ilOO 2.53 !
i 2t010 tim. | 2.134 | 196 2.58 | 2.1 216] 2,64 1.959 110) 2.66 | 1.075 168 } 254 |
over 10 tim. | 1.222 85 2.82 {1 0.789 116! 2.60 2.127 . 80t 2.71 2.075 ;3\8 i 2,82
I I 4
t F-Value 3.984 p < .05 12,02 p < .001 0,561 n.s. 0,186 n.s ,
i o :
Table 5.61. shows that the projective importance of

flight events has a

of flight experiences increases.

Table 5.61. Projective

tendency to decrease as

interpretation

the frequency

of flight

events in dependence of frequency of
flight experience.
Projective interpretation
frequency of flights low med. high
1 - 2 times 38.0 38.7 40.2
2 - 10 times 32.9 34.9 35.6
more than 10 times 29.1 26.3 24.2
(516) (1059) (915)
xz = 4,2 n.s.

1) See footnote of table 5,37.
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The second operational determination of the direct profit
of the noise source "airplane" are the professional ties an
individual or a member of his primary reference group such
as a family member, a relative or an acquaintance, has to the
airport.

Table 5.62. Reactivity dependent on professional
ties to the noise source.
2:5:9::i°" mean y | standard |F-val, | P-valJ est 2
airport reactivit deviation
with 1.621  [1163] 2.68 )
24.954 | <.001 | 0.006
without 2.080 2757 2.60

As is to be expected, professional ties prove to be a strong
factor in the lowering of hyperreactivity in pragmatic
stimulus interpretation,

5.2.6.3. The Perceived Social Cost/Profit Aspect of the 1221
Noise Source

Besides the individual profit, the noise source can also
be seen in relation to its societal profit. The perception of
profit and th: cost of the noise source and their distribution
among segments of society is, as shown ir several studies,

a dominantly intervening factor of pragmatic stimulus orientation.
As seen in fig. 5.63., economical interest groups are chiefly
seen as the recipients of the profit properties of the noise
source, the airport communities, the own person and one's
family members are perceived as the carriers of the social cost.
Exposure to noise emissions in form of airplane noise exposure
can be considered as a category of social costs.
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Figure 5.63. Perception of profit and cost distribution
in respect to the noise source "airplane" 1)

COST CARRIERS BENEFICIARIES
wne_ ® W ® A
0 525 | interest Groups
a2L___Jos person himself, relatives '
X 1 airport commmities

12{le7) city
221 region, canton
or 2:8 Switzerland
s foreign countries
EE:;J*‘ don't know

In the perception of the distribution on the geographical /1222

systems levels Switzerland is dominating and -- in descending

sequence -- the canton the city and, finally, foreign countries
are considered the beneficiaries of air traffic.

This subjective perception of the profit/cost carriers
of airplane traffic is influenced by several factors.
The direct exposure to airplane noise of those questioned is
also the reason for the increased inclusisn of the own
person and his relatives into the primary groups of the cost
carriers.,

1) Operationalization: Interest Groups

"Whom do you consider as Myself and my relatives
the greatest beneficiary Airport communities

of airports"? City

"And who is at a disadvantage"? Canton/Region

Switzerland
Foreign Countries

YR

Py

e
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Table 5.64. Perception of cost carriers of airplane
traffic dependent on airplane noise
exposure,

| Airplane noise exposure (NNIyope)
cost carrier <20 20 - 39 | 40 - 59
erson himself or
P relatives 3.2 9.9 14.7
airport commmities {89.7 82.8 80.9
'interest groups 0.7 0,4 0.6
cities 2.1 1.5 0.7
canton 2.8 3.2 1.7
Switzerland 0.7 1.1 0.5
foreign countries 1.2 1.1 1.0
(757) (1611) (1327)
2
x° =84 p < 001

With increasing airplane noise exposure the tendency to
perceive business interests, Switzerland, but also the airport
community as beneficiaries, increases.

Table 5.65. Perception of beneficiaries of airplane
traffic dependent on airplane noise
exposure.

Airplane noise exposure (NNIggpe)

beneficiaries < 20 20 - 39 40 - 59
a0l or family 1.8 0. 0.5
airport communities| 1.2 0.7 2.0
interest groups 40.7 45.1 43.4
city 642 7.6 6.6
canton 14.4 15.1 13.1
Switzerland 30.4 26.4 31.2
foreign countries 5.2 4.8 3.2

(769) (1714) (1216)

x = 46,2 p <« .00
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The perception of beneliciaries is, however,
by the objective exposure to airplane noise then the one of the

cost carrier.

It is also noticeable that the length of residence is a
significant factor of influence in the perceived profit/cost
distribution. Length of residence leads to higher communal

integration, e¢specially in the areas of communication,

entificatiorn and cemmon inter=ast.
of interest groups and Switzerland as beneficiaries and air-

port communities as cost carriers.

Table 5.66. Perception of _he most important profit/cost
carriers of air tratfic in denendence on

length of residence.

It polarizes the perception

Length of residence
\
1 yr.or less|l - 2 yrs. |3 - 10 yrs, 10 yr.up

beneficia: 1
interest grps. 37 36.1 40.7 47.2
Switzerland 43.0 36.8 31.6 24.8
others 19.6 27.1 27.7 28.0

2 (179) {280) (1325) (200€)

x° = 64.2 p < .00l
cost carriers
airport comm, 80.7 85.1 83.6 83.0
person himself 9.. 7.6 10.7 ;1041
others 9.4 7.3 6.7 6.3

(161) (275) (1253) (1907)
x2=29.4 p< .08
Table 5.67 Reactivity dependent on perceiied

profit/cost distribution

cost carrier

beneficiary self or family airport commmities |
interest groupc J 3.578  (170) 2,283 (1302)
airport communitie 2,091 (v ) 1,382 ( 4
city 1,917 ( 29) 1.838 ( 1923
canton 3.709 ( 54) 1.873 (47
Switzerland 3,268 ( 73) 1,433 g™
foreignh countries 1454 ( 20) 1,956 ( 120)
! ¥-value 3,296 p < .05 11.909 p < .00l
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People who consider themselves or members of primary re-
ference groups as a cost carrying subject, interest groups,
the canton, Switzerland or toreign countries, however, as
beneficiaries are significantly more hyperreactive (see table
5.67). If airport communities or the ciiy are perceived as
beneficiaries it has a significant subtractive effect on
hyperreactivity since in these contexts individuals are
usually professionally and in respect to free time, e.g.
by personal interest, associated.

If the communal level is considered the cost carrier,
some economical interest groups, however, the beneficiary, we
find likewise a significaut reinforcing effect on hyper-
reactivity., This reinforcing effect is then reduced, when
the perception of the benefiting segment can be transfered
to the immediate reference level, e.g. the city, the canton
or Switzerland, It is interesting to note that the per-
ception of Switzerland as a benefiting segment is leuding

to a less significant hyperreactivity than if foreign countries

are perceived as beneficiaries. This is an intervertion of
the cosmopolitical, respectively local political orientation.
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6. REACTION TO STRESS FACTORS IN THE ENVIRONMENT

6,1. Introduction

In previous chapters the analysis was limited to the
disturbing effect of sound and its physical parameters as
well as the intervening influence of somatic and pragmatic
factors which partially explained the inter-individual
variability of the disturbing effect of sound. To limit the
sociopsychological effects of the stressor to the consciously
perceived disturbance represented a restriction which led
to a theoretical and practical misinterpretation problem of
noise exposure since the measured perceived disturbance
represented only an indicator of a reaction potential to
react to a stress factor. Such a reaction potential is
probably a necessary, however, not sufficient condition to
the triggering of a certain behavior.

It is the goal of the present chapter to fit the concrete
problem of noise exposure into a general frame of reference
which explains varying reactions of individuals to stress
factors of the environment with the effect of different
discriminating factors. That means, that individuals are
not only considered as stimulus interpreting but also as
active stress reactive systems. Thereby the behavior modi
of individuals in response to stress factors are determined
by societal characters of stimulus interpretation and the
associated behavior decisions. Three main problems have to
be answered:

- what are the different behavior modi towards the stress
factors,
- what are the intervening socio-cultural and psychological

fastors which determine the triggering of a specific
mode of behavior toward the stress factor,

- which are the optimal, e.g. sociallv desirable, respectively

socially wundesirable modi of behavior towards the
stress factor?

1. Physical Stimulus Fields and Stress Factors

o~
fe

Individuals and collectives perceived their environment
as a complex field of physical stimuli where the social
environment too is perceived by physical carrier signals.
Depending on activity and watchfulness an individual associates
the specific sector of a given stimulus field wi*™ subjective
images. This association is independent of an individual's
available memory content. That means that a subject image
is determined by the acquired repertory
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of individual experiences which are associated with a given
stimulus field. These imnagcs ace complexes of stimulus
interpretation which were actnuired by actsof communications
or on one's own. The asczeriarvion of 1mage (stimulus in-

terpretation) with the archietype (xiven stimulus configuration)

should, however, not only be uunderstood in a passive mechan-
istic way bit rather as an active creative process.,

Two essential dimensions of the memory contents (images)

were differentiated, the semantic and the pragmatic dimension.

The semantic dimension is determined by phenomenal reference
systems , the pragmatic by needs and interests. Through
this independence of pragmatic siiwumuius interpretations from
need situations it is possible to differentiate between
positive and negative, e.g. depending on the situation
desirable and undesirable stimuli. Thereby it is important
that the degree of desirability or undesirability of the
stimulus or a stimulus configuration always is in relation
to the reference dimensions which are determined by the need
situation. Generally, the concept of stress factor can be
considered as an undesirable stimulus or an wundesirable
event. 1) Therefore noise can be defined as an undesirable
sound. In addition a distinction has to be made between
purely physical factors and those physical stress factors
which have a social meaning. Based on the exposure of in-

dividual's to differing physical and social stress factors
there originate individual states of activation or tension
with qualitatively different weighted and quantitative
differing intensity. Thereby the exposure to physical
stress factors is disturbing differentially especially
according to symptoms of economical class (see 5.2.3.).

6.1,2. Practical Behavior and Substitution Reactions

One way in which an individual can react to a stress
factor is by active practicalactions in a form affecting
the environment, which changes the stimulus field, e.g. the
relatioship of negative and positive stimuli.

1) The medical sociological literature difterentiates
between two concepts of stress factors: (a) the general
undesirability of events (stimuli) where a conscious negative
interpretation of events is postulated, (b) an abrupt life
change independently of its degree of desirability. If the
supposition of a conscious event interpretation is given up
the "life change concept" of the concept "stress factor" can
be explained by the undesirability. Therefore the stress
factor can generally be considered as a disturbance factor
in the inner or exterior environment which creates a state
of tension and thus a reaction potential. See [69,70]
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Practical behavior is consciousness enhancing because it in-~
itiates differentiated and conscious interpretations of the
stimulus field and its economical and societal condition
factors and at the same time the cognitive stimulation of a
practical change possibility. It is a learning process.

The other reply possibility to stress factors is a
practice substituting behavior which is impractical and
thereby anti reality and consciousness impeding. Such
behavior suppresses the active influence on the stimulus
field, Instead the stimulus field or even the self image is
reinterpreted. In contrast to active and conscious actions
this behavior occurs internally e.g. chiefly in the preconscious
of the subconscious. However, it is leading the external
consequences which can be proven indirectly with empirical
me thods.

The difference between practical and consciousness
enhancing actions and of practice substituting and consciousness
impeding reactions is the social goal concept that an optimal
adaptation to stress factors always is consisting of practice
related conscious actions.

6.1.3, Practical Behavioral Replies to Stress Factors

Practical reactions to stress factors are measures
which actively remove the stress factor completely or partially
from the stimulus field concretely, e.g. by actions on the
immediate environment.

On an individual basis this may represent a more or
less efficent and successful way of coping with stress
exposure, the access to it is, however, to a very great
degree determined by the socio-economical means of the
concerned individual. This is especially true for the
resolution of stress exposure by means of change of residence.

But society related solutions can only be based on
actions which address themselves to the problem of the
socially unequal distribution of the cost/profit relation-
ship of the stress exposure, e.g. those actions which attempt
to change the social and political conditions of stress
exposure themselves, These are individual and collective
forms of political articulation of interests and their
practical execution. Methods and success chances of such
actions have to be simulated before they are undertaken
[71]. Negative results of such a simulation can lead to the
recognition that practical actions towards tie stimulus field
which would lead to medically or socially undesirable results
or substituted by other actions by reinterpretaticn of the
stimulus field or the self-image.
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6.1.4., Reinterpretation of the Stimulus Field as Reaction
to Stress Factors

The pragmatic interpretation of a stimulus as positive,
negative or indifferent does not happen in isolation but in
relationship to the interpretation of the other stimuli of a
stimulus field.

This interaction can be experienced as a transfer of
importance among stimuli: The pragmatic meaning of a negative
stimulus can be transfered to positive or indifferent stimuli
of the stimulus field and vice versa. The negative judgment
of a certain context catagory is generalized on other context
units. Of course, this process can also occur in the opposite
direction. Such generalizations are of course also effective
in the case of semantic stimulus interpretation. For instance
is the codification of impressions of one stimulus always
relative to the impressions of other stimuli. Between the
act of stimulus interpretation there also acts a transfer
system between pragmatic and semantic meanings.

It is a transfer system with feedback, that means that
transfered pragmatic meanings can also have a feedback
effect on changed semantic meanings and vice versa.

Tne daily experiences and interpretations of the environment

are shaped by such transfers since transfer of meanings in
the interpretation of the environment is information reducing
and thereby functional for the practical behavior. If

/230‘“

transfer and feedback effects lead to wrong practices or to practice

substi utions in the process of stimulus they act as prejudice or

suppression mechanisms or as scapegoats. Such wrong forms of

cognition are not limited to transfers of the meanings of physical
stress factors on other physical stimuli but they also have to be

taken into account in respect to the transfer on social

stimuli. Since the physical stress factor also acts additionally

as a social stress factor, for instance in family situations,
:he respons»e to it is therefore wrong. Since the social
sector nf a stimulus field is generally more relevant then
the pnhysical ~- this again as a conseauence of the social
natn. . of the individual -transfer cffects of stress factors
on social stimuli represent an aggravating reduction of
cocial quality of life too.

6.1.5., Reinterpretation of the Self Image as Reaction to
Stiess Factors

Transfer of meanings between stimuli represent extra
wunitive reinterpretations, e.g. they are directed towards
the stimulus field of the environment. But the stimulus
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fields of the environment are not the only objects of im-
portance, Individuals can consider themselves too as ob-
jects of importance. The result of this transaction is the
self concept which an individual acquired about himself.
This self concept is the product of manifold relations
which he experienced actively and passively in the course of
his life history within his social and physical environment.

Exposure to stress factors which directly or indirectly
change the self concept of an individual are intropunitive
reinterpretations, e.g. they are directed towards the selt.
The most important component of this self concept is the
subjective interpretation of one's own competence and ego
strength with which to succeed against the environment as
well as the physiological and psychological state of health.

This subjective interpretation of one's own competence and state

of health are distinguished by a relative autonomy from their
objective impression., Deviations in the subjective inter-
pretation of the objective impression of symptoms, for
instance in the form of subjective aggrevation of symptoms
which are objectively not at all or only poorly defined,

represent effective illness phenomena (mental health) in sociological

or medical-sociological respect the latter are

capable of accelerating the respective semantic definitions.
This leads to psychosomatic states. In every case, however,
they lower the self concepts of :ndividuals and thereby
their competence to act consciously and practically within
their environment. Impaired mental health can appear as a
direct or indirect effect of the exposure to stress factors
especially if conscious actions, which could change the
stimulus field or the conditions, are not available.

The chain of events between a stress exposure and
effects on mental health is, however, only then direct when
the stress exposure exceeds a certain tolerance threshold
for a longer period of time. Less extreme exposures to
stress factors lead only indirectly along intervening effects
of additional components of the self concept for ianstance
ego strength and in socio-cultural factors to effects on
mental health,

Here we are confronted with the problem of standards
of normality. The world health organization defines health
not only as the absence of disease but also as a state of
complete physical mental and social well being. This de-
finition, however, is to abstract because they do not con-
cretely define the concepts of completeness or not even the
standards of normality. In contrast to the epidemiology of
semantic illness there are only a few practical criteria
available in the area of psychological illness and especially
mental health, which make it possible to define a standard
which is applicable for the population as a whole. Therefore
in the following it is only possible to make statements to
the mental health of individuals which are based on average
values obtained from statistical results of the interviews.
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6.,1.6. Discriminating Factors Among Differing Behavior Patterns /1233

The results of semantic and pragmatic stimulus interpretations
determine the reaction potential, however, not the shape and
the cunditions that triggers the reactions. These discrimin-
ating factors between differing kinds of reactions are on the
one hand localized on the sociostructural and sociocultural level
and on the other hand on the personality level. The former
includes chiefly aspects of ressurces and experiences:

- Economical material resources
- Immaterial resources
- The repertory of actions against the environment based on

experiences of success or failure. This determines the degree
of subjective powerlessness to carry out actions which are
adequate to the stimulus

- Ideological orientation models

The personality level includes:
- The self image of one's own competence to influence the

environment
- The level of anxiety

6.2. EMPIRICAL FINDINGS

6.2.1. External Adaptive Reactions

In the introduction external reactions were defined as
conscious efforts with the goal to reduce or eliminate exposure
to stress factors or the effect of stress. These external
actiorns can occur on 4 levels:

1.) Actions of individuals on the own person:
- Use of ear protection device
- Consumption of hypnotica, analgetica and tranquilizers.

2.) Actions on the physical environment: 1234
- Sound proofing of the home
- Closing of windows and shades.

3.) Withdrawal from the field of stress exposure by mobility
- Avoidance of the home
- Avoidance of open areas around the home.

4.) Actions on the social and political environment:
- Individual and collective protest actions.
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The concrete external means of adaptation of these four
levels can be categorized according to the following criteria:

1.) Area of effect:

- The effects of a form of adaptation: can be related to
socio-medical, environmental hygienic as well as
social micro and macro-areas. However, these
areas cannot be considered in isolation but represent
states of interdependence.

2,) Efficiency:

- Forms of adaptations can be efficient or inefficient
in relation to their goal orientation, namely
minimization or elimination of exposure to stress
factors.

3.) Feasibility or acessibility:
- The choice of a form of adaptation can depend on
material or non-material resources which are unequally
distributed in society.

4,) Extent of effect:
- Forms of adaptation can disturb aspirations of a
higher order. This introduces the criterium of
varying severity for differing forms of adaptation.

5.) Forms of articulations:
- Forms of adaptation can be articulated individually
or collectively.

Actions on the own person, for instance by consumption
of hypnotica lead to immediate negative socio-medical con-
~equences, Negative effects of manipulation of the physical
living environment impair, more or less aggravatingly, the
environmental hygienic situation of the individual. In-
directly decreasing socio-medical or environmental hygienic
norinal values <can also lead to negative effects in
social, micro and macro areas. The efficiency of both
levels of adaptation are limited to the individual levels
and their feasibility is determined by socio-economical and
socio-demographical class-characteristics. The adaptation
technique to withdraw from the field of stress exposure by
mobility acts more or less agnravating on social micro or
macro-2reas. For instance, the moving away from ncise zones is
a class specific measure, because of the situation in the housing
market. It therefore can cause a disengagement process.
Other withdrawal possibilities such as increased avoidance
of the home are determired by sex and family roles. Like the
actions on the own person or the physical environment, the
means of withdrawal by mobility are limited individual solutions
for stress exposure.
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In contrast to these three adaptation levels the effects on
the social and political environment are more pervasive and
therefore efficient because by their choice the exposure to
stress fartors is attempted to be resolved on the societal
collective level. This qualitative difference means that
this adaptation attempts the elimination of social cost not
only on the basis of individual but of collective gain. Here
it is essential that the choice of political adaptation is
not only dependent on socio-structural factors but also on
intentional as well as psychological factors. Thus, the recognition
of the societal cause of stress exposure, the experience of
powerlessness and the ego strength, to be capable to influence
the environment successfully, are intervening conditions
which assure that a general activation for political measures
is also converted into a personal dispositon and into effective
behavior.

6.2.1.1. Actions On the Own Person /1236

Fig. 6.1. shows that the essenrial frequency distribution
of both subjects who, because of exposure to airplane noise
(NNIKOR*)’ use ear protection devices, consume sleep or

tranquilizing medications or have discussed with a doctor
the medical results of airplane noise exposure 1). The
consultation of a physician is a indirect measurement how
severe an individual considers the medical effects of airplane
noise exposure.

In the socio-medical field the most aggravating means
of adaptation against airplane noise exposure is the consumption
of sleeping or tranquilizing medications. Here it has to be
assumed that the socio-demographical attributes of sex and
age function as main discriminators for this adaptation
device. The female population of the random sample mentioned,
even if statistically not significant, shows systematically
more frequent use of hypnotica or tranquilizers as a reaction

against airplane noise than the male population of the
random sample (see fig. 6.2.).

1) Since in Switzerland the zone planning around airports
is based on the classical NNI, the fig. 6.1*, fig. 6.5*%, 6.6*%,

6.9%*, 6.14* which are contained in appendix 3, are based on
the NNI values,
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Figure 6.1. Actions on the own person dependent on
the degree of airplane exposure. (NNIKOR*)
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L Figure 6.2, Consumption of hypaotics and tranquilizers /1238
, as a measure ageinst airplane noise
oo 00 dependent on airplane noise exposure

] (NNIKOR*) under control of sex.
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Susceptibility to disturbance of sleep goes with in-
creasing age. Based on physiological fact the younger age
groups use sleeping or tranquilizing tablets because of air-
plane noise exposure less often than older ones. With older,
especially the oldest segments, however, the reported frequency
of the consumption of sleeping or tranquilizing medications
againct the disturbance by airplane noise increases as the
exposare to airplane noise increases. In the zone of maximum
airplane noise exposure the frequency in use of these medication
against airplane noise is considerably higher for the oldest

segment than the medium or younger segment of the random sample
(See fig. 6.3.).

Figure 6.3. Consumption of hypnotics and tranquilizers as /1239
remedies against airplane noise depedent
on airplane noise exposure (NNIKOR*) controlled

for age
100+
{ 249) {a27) (298] wmer i
8§ of all those {307 (133 (63) — e
which were 1 tso8) {142) {497)
questioned T
5 15 -
P over S50 (,<om r- &)
e 7
10 ~ 7
i /7
" / ~° 31 - 50 (r<00IT= 34)
: ’ - 18 - 30 (p<00IT = .%)
5 -
0

NI s ey -

Y]

209




P T T, W

wat ey

D B e Skl s

Two types of consumption of tablets were determined by
measurement. (a) Stimulus specific (see formula of question
in fig. 6.1.) and (b) without referring to the stimulus
"airplane noise". Stimulus specific questions about the
consumption of tablets can contain aggravation effect e.g.
the stimulus "airplane noise™ can be evoked so that the
subject gives exposure to noise as a reason for use of
hypnotics or tranquilizers without really using it factually
as a means of adaptation. In the second measurement of the
consumption of tablets such an aggravation effect is excluded
to the greatest degree. Fig. 6.4, confirms that the consumption
of hypnotics increases also in the questions which do not
contain the aggravation causing stimulus with increasing
airplane and traffic noise as well as the corresponding in-
creasing total noise exposure,

D The question which did notelicit the mentioning of the

stimulus was asked anonymously in supplemental medical
questionnaires which were filled out by the subjects themselves.
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Figure 6.4.
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From the medical-aociw.logical view point aggravation
phenomena are to be considered as the te.dency of in-
dividuals to overemphasize in a self-evaluation the medically
undesirable reactions, for instance consumption of tablets
because of exposure to a stress factor  Self perception of
illness symptoms or undesirabie re-«_tions to stress occur
dependent on socio-structur»’ clz2ss diiferences as well as
personality dispositions.

Aggravation tendencies show a difference, albeit not
significant, between female and male parts of the population;

2,2% of the male subjects report on the one hand ccn-
sumption of hypnotics or tranquilizers in reaction to the
disturbance by airplane noise but report otherwise only

little or no use of such medications in the stimulus independent

question (N-1576). In comparable femzle subjects, however,

3.2% give this inconsistent response (N=1816). T, 2se findings
agree with the different role concepts of both ¢ 'xes wnich

shows socially the conditioned higher permissivness towaids

medically undesirable states of reaction in the female sex,

«n other words, less resistance against aggravation, then is

true for the male sex (see 5.2.2.1.).

In the adaptation of individuals to unde irable inner
states or stresses, accommodation can prove to be dis-
functional, aggravation, however, functional,. It can be
assumed that the aggravation tendency grows also with
increasing age since the objective threshold of tolerunce of
resistance against undesirable inner or external disturba.ces
is lowered in a later age.

In fact, there 1is a significant difference in the
aggravation tendency as a function of age. The 18-30 year
olds show only 1.8% of inconsistent cases between the two
types of measurements of consumption of tablets. Both
older population segments show 3.1% (31-50 year olds) and
3.6% (over 50 year olds).

Theoretically it can be expected that the level of fear
of the rource of stress, as special momentum of general
anxiety disposition, increases the oprobability to react to

stress with hypnotics and tranquilizers. Also in the e2stablishment

of consumption of tablets without the aggravation factor it
has been shown that those subjects with a high level of fear
of the stress source "airplane" in the extreme zo0..es of
exposure (40-59 NNIKOR‘) 15.5% reacted with this

means of adaptation (N=490). The comparable group with a
fower level of fear reacted significantly lower, namely with
8% to this means of adaptation (N=941),
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Tne level of fear is not only a discriminating factor
of the probability in the choice of drugs as a means of
adaptation against airplane noise but it also influences
significantly the aggravation tendency which evolved on an
operational level from the difference between the two types
of measurements of consumption of tablets. Only 1.7% of
those questioned with the lower level of fear (N=1200) show
such aggravation tendencies while in the group with the high

level of fear 4% of those questioned (N=1194) show aggravation

tendencies.

6.2.1.2, Effects on the Physical Environment

Fig. “.5. shows the significant and continuous increase
of the percentages of those questioned who tried to reduce
their exposure to airplane noise by manipulating their
homes. Already in the third exposition zone the choice of

the method of closing the windows or shades suddenly increased.

The choice of this method or the use of additional sound proofing

devices has probably no immediate social medical consequences,

but it affects the environmental hygienic circumstances of
individuals more or less aggravatingly.

For direct manipulation of the house by means of better
sound insulation and class specific availability, the pro-
portion of those which improve the insulation of their home,
is comparatively low,.

It is obvious that the possession of the apartment or
house usually includes instrumental economical resources to
be able to protect the house from undesirable sound with
additional sound proofing devices. It is statistically
significant that in the extreme zones of airplane exposure
12.5% of those questioned who own a house or apartment
(N=586), however, only 6.2% of renters have already taken
measures of additional sound proofing investment as a method
to reduce airplane noise exposure {N=906),

Avoidance of the inmediate surrounding of the home because

of noise leads to an essent‘al loss of the phycial context quality
of the living environment. If noise expsoure leads to the effect

/1243

tha 20% of those questiuned in the highest noise zone are reporting

that they stay less outdoor than they would like to do then that

environment (see fig. 6.68.).
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Figure 6.5, Influence on the physical environment
dependent on airplane noise exposure
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6.2.1.3, Withdrawal From the Field of Stress by Mobility

In the measurements three forms of withdrawal from the
stress field were differentiated:

- Withdrawal by avoidance of the immediate surroundings of

the home
- Withdrawal by avoidance of the home (being less at home)

- withdrawal by moving out of the noise regions

a) Wi thdrawal by avoidance of the immediate surrounding of
the home.

Avoidance of the immediate surrounding of the home because
of noise leads to an essential loss of the physical context
quality of the living environment. If noise exposure leads to
the effect that 20% of those questioned in the highest noise
zones are reporting that they stay less outdoors then they
would like to then that indicates a decisive usage limitation
of the complete living environment (see figure 6.6a.).
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b) Wi thdrawal by avoidance of the home

Increased avoidance of the residence as a way to cope
with airplane noise exposure can have relatively agg-
ravatingly negative effects within the social micro-area
of an individual, for instance within his family. As for
the other two coping mechanisms the second highest exposition
zone shows a sudden increase of those subjects who react

to airplane noise by an increased avoidance of their home
(see figure 6.6.b).

It can be assumed that this form of adaptation is chosen
less frequently by segments of the population who have stronger
residential ties such as women, children, warried and older
people because it is for them difficult to realize.

In fact this adaptation alternative is chosen by the male
segment (see figure 6.7.) systematically, but not significantly
more often, than by the female population.

c) Withdrawal by moving out of the noise region /246

The choice of the method to eliminate the exposure
to the stress by moving away from the area can have aggravating
effects within the social macro-area because the differing
distribution of socio-economical resources for this adaptation
device can cause social disengagement (see chapter 5.3,1.).
The intentions to move away, which were voiced during the
interviews do, however, not represent real action because the mere
intention to move away does not imply the realization of this plan
since teh chances for its execution are lower in the income groups,
e.g. the intention to move away is no dependable indicator for the
real factor of moving away but rather an indirect indicator for the
degree of disturbance.
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Figure 6.6. Wi thdrawal from the field of stress by 1245
mobility dependent on airplane nolse

| exposure (NNIKOR*)
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Figure 6.7 Wi thdrawal by avoidance of the home as a
measure against airplane noise dependent
on airplane exposure (NNI ) by controlling
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As seen in fig. 6.6.c, the percentage of those questioned,
who mentioned tne intention of moving away because of airplane
noise shows a sudden increase in the second highest airplane
noise zone. In the zone of highest airplane noise exposure
308 of the people questioned mentioned intentions to move
away because of the airplane noise.

It can be assumed that the cognitive discrepency between
the intentions to move and the perceived socio-economical im-
possibility to find a new residence in the low social strata
is resolved by cognitively suppressing the possibility of
withdrawal from the noise zone by moving or that it loses
on importance. Therefore it can be expected that the intention
of moving away as a reaction to airplane noise is less often
observed in lower social strata than in the higher one.
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Fig. 6.8, confirms this situation significantly.

Figure 6.8, Intentions to move as a behavior dispo-
sition towards the exposure to airplane
noise dependent on income.
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6.2.1.4. Effects on the Social or Political Environment /1248

Actions directed toward the social or politcal environment
have the goal to change the physical environment on a short term
or long term basis such that the exposure to the stress factor
is minimized. This type of acti.. implies always sone type of
interaction with other individuals. Such action can be on two
levels, as for instance in the case of an individual who contacts
the bureaucracy or on several levels, as in the case of a collective
protest. The articulation of political means against the
exposure to stress differs qualitatively from the other external
adaptation measures because it is not directed towards individual
short term but towards collective long term adaptations
of environmental situations,

Fig 6.9. shows the relationships of the three forms of articu-
lation for the six exposure zones. On the level of measurement
they appear as attitudes for increased actions against airplane
noise, as personal disposition to support political measures
against airplane noise and as personal action of the individual
in the form of complaints to the airport administration or
protests to a newspaper. With the growing exposure to airplane
noise the frequency of positive attitudes toward increased
measures against airplane noise increases continuously
and significantly. In contrast to these general attitudes
concrete actions in the forms of complaints and protests
are much rarer. However, they increase also continuously
and significantly with increasing airplane noise and exposure,
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o
050 0B %% W00 BB B8
@ Airplane noise exposure NNI
H q:‘l-u,z p<.001xp [--.0or KOR*
S
]
4
: ¢) '"Did vou or a relative ever complain to the
) authorities in writing, by phone or in person?"
® 20~ (% yes answers of all questior(\se;d).) (386)
\
10 (eg9) {129%) 7 18,9
o Loo (28 1.0 (816! A 13
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Airplane noise exposure NNIL o
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PO This illuminates the fact that there is a more or less distinct

¢ ‘ divergence between attitudes towards actions and actual

o actions of individual. The realization of a concrete protest
action is relatively difficult because it is independent of
cognitive and verbal abilities which are to a great degree

\ determined by the formal status of education.

Fig 6.10 indicated how the tendency to react to airplane 1253
noise exposure by means of complaints or protest actions
correlates significantly with the formal educational status.

Figure 6.10, Complaints to the airport administration
or complaints in newspapers as actions
against airplane noise exposure in

M cpiagaAe s Sem L

s

: 100~ dependence on formal education.
1 (1£88) (1435) . {918)
53

o
i -§ protest behavior
' 4 10- omplaints

3 (p<.001 y=.19)

-

s

] 51 grammar school/trade school /high school.jr.coll.

o

0

The fact that the personal disposition towards political
measures against airplane noise is significantly lower in
zones of maximal airplane noise exposure than in those of
low noise levels is, indeed, not trivial. This relationship
disagrees with the significant and consistent connection
between objective airplane noise exposure and the positive
attitude toward measures against airplane noise.

This contradictory relationship can be first explained /251

by the recognition of those cause factors which are perceived
; as responsible but not enough is done against airplane
: noise, These causes can be localized by individuals in
\ different areas: (a) The societal political area of
e interest groups, airline companies, bureaucracy, and (b) in
N the technological area, namely insufficiently developed
v techniques, The form of articulation (individual versus
collective) as well as the personal disposition for certain
external actions are independent of the cognitive localization
of these fields. However, other factors intervene also such
as material resources, the accumulative experiences of
former success or failure of external actions and the subjective
self evaluation of the capability to influence the environment,
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Fig. 6,11, shows what the subjects of the study perceive
a8 the causes responsible for insufficient measures against

airplane noise. Named are the following ‘n increasiang sequence

of central freqency:

- foreign airline compan‘es

- those affernted by noise themselves

- the interest groups of economy and real estate
interests

- the airport administration, Swiss air, Balair
- insufficiently developed technique
- the communities, cantons, or federal administrations.

While the frequencies of the first four groups are re-

latively independent of airplane noise exposure the perception

of federal authorities and the insufficiently developed tech-
nique as responsible causes show an interesting trend: with

increasing airplane noise exposure insufficiently developed

technique 1is considered the cause increasingly while the

frequency of the citing of federal authorities decreases,

That means that, with increasing airplane noise exposure,

the causes are not so much sought in societal pnlitical

but increasingly in technological areas and vice versa,

with decreasing noise exposure they are blamed more on

societal political and less on technological reasons.

Figure 6.11. Perceived causes of insufficient measures

against airplane noise in deeendence on air-

)

plane noise exposure (NNIKOR

/1252

009 *"Ir your opinion, who is responsible for lack of action against

1 should be d°qsiz-communities - canton - federation

airplane noise?" (X of those questioned who fael that more
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50 --—- foreign airline companies
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It can be assumed that the cognitive localiszation of 1253
the cause of the technological areas blocks the personal
activation of the individual for political action against
airplane noise and that, vica versa, the perception of the
cause in the social areas increases this activation, Table
6.12. confirms this supposition: the personai disposition
towards actions against airplane noise shows only then a
significantly inverse association to the objective ex-
position to airplane noise if the course for insufficient
measures are socialized in the non social technological
areas. Likewise this cognitive pattern is acting negatively
on the probability to react with personal actions in the

form of complaints or letters to the newspapers to airplane
noise.

The discriminating effect of these conscious factors on
personal dispostion to its political action against airplane

noise is significant in the maximal zones of airplane noise
exposure at the 1% level.

Table 6,12. Personal disposition towards ways and
conc:iete measures against airplane noise
of those questions, which consider in-
sufficiently developed technology re-
spectively social factors as cause of
insufficient measures against airplane
noise in dependence on airplane noise

exposure (NNIKOR*)

" Individual and political Per=aived r for insufficient : :
articulation in \ of those in- Zeasures taken against alrplane noise ;
convenienced §s who feel that -
more should be done against lack of sufficient technology ] Social factors i
airplane notse administrations, airlire :

companies, noise sufferers, J i
interest groups. ¢ 35
1 1
MRyone s U | L
<20 20-39 40-389 <20 20-39 40-%9 ' % :
|
Personal inclination yes .
covards politicel means op | 778 .3 5.0 5.9 5.4 1.4 '
against airplane noise 2.2 15.6 4.8 17.2 15.9 15.1 ! ]
perhaps 0.0 9.3 10.3 6.9, 8.7 6.9 ' § :
ne (269) 3 (39 6103 1171 5

3
3 Ganmae Py Gamrer ‘f I

x‘e30.0 p < .08 .20 x%e1.6 n.s. -.0% 4

Parsonal action against &
a1xpline noiss: com- yes 0.0 10.) 19.0 (1% 13.¢ 23.4 i F
Dlaints to airport ad- 0 v %
aintstration of nevapaper ™ 100 (1R 81.0 ”n.$ $7.0 76.8 ;

118) 1213 (316} 1S3} (621) 607} Z

2 Cargras 2 t Gammae ?

x‘el2.}  p < .003 -8 x%e26.3 ;w002 -3 &
Since coeritive localization of cause complexes for /254

insuffici .i measures against airplane noise in the technological
area increases wiin increasing objective exposure to air-
plane noise, the inversely significant relatinr-.liip between
airplane noise exposure and personal disposition of these

individuals towards political meu.sures is explained (fig.
6.9.b)
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The negative experience to achieve a reduction of air-
plane noise exposure by means of political articulation in
the societal political area acts as a further consciousness
factor. That means that it is believed that the social con-
ditions which cause the exposure to stress by airplane noise
are considered as not accessible to political manipulation.
discriminating effect of this specific form of perceived powe

lessness in stress/adaptation relations is also shown empirically:

Personal disposition for ways and actions
against airplane noise dependent on the

perceived powerlessness to eliminate

airplane noise exposure by political

means. Zone of maximal airplane noise

exposure.

Table 6,13.

Individual and political Perceived powerlessness to eliminate
articulation airplane noise exposure with rolitical
neans
] |
10w !' ned i high
40-59 mxm“. 30-59 mixm” 4059 mmn.
|
‘
|
Personal disposition
’ towards political means 8l.. 70.3 n.0
against airplane noise
{6 of Nn who think not 223 (462) . 214
enough is done againat
airplane noise
Parsonal action aqainst 6.8 18.9 20.1
aizrplane noise. complaints (227 (466) (219}
to airport administrations N
or protests to nevspapers
(¢ of disturbed Nn)
i

The percentages of those subject who are personally
disposed toward political actions against airplane noise or
who already undertook actions in the form of complaints and

protests against airplane n-~ise, are in areas of maximum D
noise exposure with a low d:yree of perceived powerlessness
significantly higher than by medium and high development
of this attitude.

1)  The perceived powerlessness to use political means
successfully against the stress exposure to airplane noise
was operationaiized as an additive index of the scale values
of the following two attitudes:

- "A small minority has to acquiesce to airplane
noise. It simply cannot be prevented".
- "Economical interests are so strong that nothing can be

done against airplane noise"?

Both attitudes showed up as elements of this dimension in cluster

analysis.
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6.2.2, Internal Adaptive Reactions

External and internal reac:ions are interrelated, e.g.
the differentiation of internal and external reactions does
not mean that internal reactions can not have an external
effect and vice versa that external reactions can not have
/n internal effect. Measurements of internal reactions can,
however, in survey analysis only be done by observation of
their external effects.

Internal adaptions in comparison to external are rather
unconscious, respectively preconscious to adaptations to en-
vironmental situations. Two levels of internal adaptation
can be differentiated:

- the semantic level and
- the psychological level,.

Based on the interrelationship between both levels a
third one has to be included

- the psychosomatic level.

It is clear that the somatic level of adaptation can
not be a subject of this study.

6.2.2,1. The Psychological Level of Adaptation

From the great number of theoretically imaginable
effects of a psychological level of adaptation - for instance
effects on the psychological or mental development of
children - only a limited area oi( affects on the level of
cognative perceptions of ithe physical and social environment
will be researched. Cognitive changes happen by transfer of
the evaluation of a central stimulus on the stimulus context,
e.g. the transfer of negative judgments of environmental
sounds on other properties of the environment and thus,
their generalization.

6.2.2.1,1. The Influence of Exposure to Stress on the Perception

ot the Home Situation

The cognitively perceived satisfaction with the placement

of residence is a general indicator for the direction and

intensity of direct and transferred evaluations of properties
of the environment. Therefore it can be assumed that the

exposure to noise directly influences the general level of

satisfaction with one's place of residence. The relation-

ship between cognitively perceived satisfaction with the

place of residence and the objective air, street traffic and

total noise exposure proves to be empirically highly

significant (see figure 6.11.).
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Figure 6.,14.
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Satisfactory living arrangements and 1258

perceived evaluations by others dependent
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as total nolse exposure.
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How individuals evaluate the properties of their en-
vironments is decisively influenced by the cognitive per-
ception of these properties by other members of the sign-
{ficant group of reference (the significant others). In
his own evaluation of the prestige value of his place of
residence the individual will usually orient himself to
a pgreat degree on the judgement of the "significant
others", The perception of the other's evaluation by the
individual can also be seen as an indirect measurement
of his own satisfaction with his place of residence., If
this other evaluation, which has been perceived by the
individual, is related to reference persons who do not
live in the same vicinity, this can become an indirect
measure which can validate the direct measure of satis -
faction with the place of residence. If the relation-
ship between objective exposure to nolse and the individ-
ually perceived other evaluation ¢f his own living environ-

ment, is evaluated, it will alsc be shovn that the effect of the
objective noise exposure is highly significant on the rerceived

other's evaluation [72].

6.2.2.1.2. Exposure to Stress and Generalization Effects on the

Perception of Physical Soclal Stimulus Fields

It is theoretically postulated that the generalization
of the negative meanings of a specific stimulus in relation
to the stimulus context, for instance of a physical stress
factor, is directly dependent on the effect of sinilarity
between the specific stimulus and the stimulus context,

It follows that the generalization of negative meanings
of acoustical stimuli are more pervazive in their effect on

the other physical stimulus complexes than the generali:zation

of the social stimulus fields of the environment. Studies
have confirmed that the social environrental dimensions
dominate those of the physical dimensions in the cognitive
evaluation and in the behavior of individuals [53]. One
prerequisite, however, is that no physical stress factors
occur whose definitions touch extreme physical ncminal
values.

Fig. 6.15. shows by means of the course of the semantics

profile of three comparison collectives that the evaluation
of the ophysical, but also of the social stimulus field
co-vary systematically and significantly with the values of
the total noise exposure in the case of 11 of the 14 pairs
of attributes (sece 5.2,3.1,). The negative evaluation of
the stimulus fields of the environment which increases with
greater total! noise exposure can be pariially explained with
a co-variation of the noise exposure of objectively worse
gereral context qualities and their perception. However, at
the same time it can also he the consequence of the general-
ization of negatively evalued acoustical stimulus meanings
on the cognition of the stimulus context.
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Expectedly, the rank valuation of the environment in
all four emission properties are shifting significantly
towards the negative pole with increasing total noise exposure.
Likewise are the rank valuations of two of the four attract-
iveness properties significantly more negative. In reference
to the attractivity property "diversified versus boring". The 1261
rank valuation tendency runs inversely to the total noise ex-
posure. This mirrors the fact that the total noise exposure
is higher in densely populated and function diversified resi-
dential areas than for instance in function homogenous apartment
developments. The eftect of the generalization mechanism is
clearly evidenced by the fact that in the middle rank values
too four of the six determined social attribute pairs of the
environment also move in the direction of the negative pole
with increasing total noise exposure. This confirms that
acoustical stress exposure not only leads to negative dis-
placements of the conotation of physical environmental prop-
erties but also to negative connotations of certain social
environmental properties.

Perceived negative context quality results in the
lowering of the attractivness of the corresponding living
environment which, based on the home market leads to the
fact that higher zones of noise emission show an over proportional
sector of the social lower class. In border line cases
this mechanism can actually lead to " noise slums”",.

In Switzerland the immigration labor force represent
the new lower class. Studies show that the lower class of
the native population which at the same time is the ecological
context area for this new lower class often reacts with
neofeudal segregation idiologies and based on that with
prejudice [73]. This objective fact is significantly subjected
in subjective judgments about the degree of wealth and the
access of foreign influence in the closer living environment.
Therefore in the maximum total noise exposure zone the
comparison collective ranks the surrounding area as poorer
than less noise exposed collectives. At the szme time the
collective judges the two higher noise exposure zones in
their surrounding more frequently as populated by too many
foreigners than the two comparison collectives in the lower
exposure zones.

6.2.2 '.3. Physica) stress factors as Aggravation Objects
of Negative Experiences in Areas of Social Interaction 1262

Transfer effects can also be expected in the reverse
direction, e.g. the cognitive perception of a environmental
sound is influenced by those of other properties of the
physical and social environments.
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The physical, but in importa” :. especially the social
environment of an individual, is a. -bjective source of conflicts
and contradictions. These social sources of conflict cause
conscious or unconscious dissonances which can be transfered
on the cognitive perception and evaluation of other stimuli
or objects of the environment.

The effect of this transfer mechanism is quantitative
because it aggravates the negative meaning of a physical
stimulus due to dissonances that were experienced in
other, for instancc social fields of experience.

The cognitive interpretation of stimulus fields also
contains the causal tie between stimuli, stimulus effects and
their objective causes in the physical or social environment.
Cognitive miscoding of a cause effect relationship effect between
stimuli, stimulus effect and stimulus cause can be considered
as the qualitative aggravation effect, e.g. the adequate
causal relationship between experienced dissonances and
their causation factors in .he social environment is, so to
speak, recoded so that stimuli or stimulus sources of the
physical environment are considered as causal factors.

One of the main sources of possible conflicts lies in
the primary fields of interaction of individuals namely the
family. The other is in the area of professional activities
and interactions., It can be expected that dissonances in
both areas first of all influence the evaluations of sounds
additionally in a quantitative aggravation effect and secondly
in a qualitative aggravation effect, or even can be traced back
to the noise as cause, e.g. the noise takes on the function of
a scapegoat for other more iuportant dissonances and conflicts
of individuals.,

Empirically it is attempted to prove the existence of
the scapegoat mechanism by means of the relation between
private and professional worries as well as the tendency to
consider noise as the cause of all problems,

It is confirmed significantly that with increasing
experience of dissonances in private or professiona' fields
of interaction the cognitive aggravation of noise increases
as cause factor of dissonances.
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Table 6.16 Scapegoat functions of noise dependent
on negative experiences in professional

or private area. (Percent of all interviewed)

noise is the Private or job worries
cause of all
worries low med. big
P gravation °
1 54.8 1.3 9.8
2 18.7 2% 18.8
3 11.6 18.6 10.3
4 .. 1.5 14.8
H 6.2 6.4 8.3
(1543 1710} [£3% 1]

x® 013, p<.001, Genea = +.17

6.2.2.2. The Psycho-somatic Level of Adaptation

- Lo s vt b i s o et

The interdependence between psychological and somatic
factors leads to the appearance of the psycho-somatic ones.
Empirically both concepts are not unequivocally separable.
Therefore, contrary to customs, the concept of mental health

also includes the psychological level. From the interrelation
between psychological and somatic levels followsthat there is no
simple cause and effect relationship between exposure to stress

factors and mental health.

A physical stress factor becomes then a potential
trigger as a psychogenic cofactor of organic distrubances
if a psychological predisposition is present. Therefore,
are in the following those effects of a noise stress factor.

1) The following question was used to determine noise
as aggravaticn: Here you have the thermometer again:
(Interviewer hands out card number 17) with which you can
reasure how strongly the noise is a cause of your worries
and difficulties, Number 10 means that the noise is the
causc of almost all of your problems and number 0 means
that noise is not involved at all. Please tell me what your
situation is. The original scale values {(0-10) were divided
into 5 original categories of aggravation in ascending
sequence.,

As operational measurement of perceived dissonances

in social fields of experience an additional index of two items

was used in the supplementary medical questionnaire:
- "I have professional worries"
- "I have personal! problems with myself and my family",
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on the psychological levels of interest, which manifest
themselves in somatic symptoms as well as in their psycho-
logical correlates.

Measurements of these symptoms was achieved by means of
subjective self grading of the interviewees with a special
questionnaire that consists of 33 psychological and somatic
symptoms, which was filled out by the subjects anonymously. 1)
4 of the 33 items belong to other levels of adaptation and
were excluded from further analysis 2). It is evident, that
a subjective self-evaluation implies conscious mediation.
That means on the one hand that only a limited section of the
reference net between psychological and somatic factors could
be considered. Included were, on the other hand, socio-cultural
factors by cognitive mediation, which intervene in the re-
lationship between stress factor and adaptation, which, for
instance, leads to sex and class specific dissimularities and
aggravation tendencies.

One primary problem in the constructions of scales and /1265
indices is the mono-dimensionality, the e.g. the degree to
which a specific symptom is to be counted towards basic
dimensions , To test the internal consistency of the inventory
obtained, a factor analysis was done which was based on the
values of the main components. The main component method
extracts the maximal common variance in reference to the first
factor. For further factors the maximal variance is extracted
again, however, based on residual correlation matrixes 3), If
a basic dimension is existing consistently high charges of the
first factor have to result 2). The choice of the main component
equation was taken under the assumption that all of the 29 items
can be coordinated to a commnon basic dimension which can be considered
a general indicator of mental health.

1) The symptoms which were included in the questionnaire
came for the most part from the mental health scale of

Leo Srole et al. [74]. For the validation of the Srole
scale with a4 clinical control group see J.G. Manis et al.[15]

2) The 4 items which were not included deal with the con-
sumption of analgesics, hypnotics, tranquilizers and alcohol.
For the respective behavior patterns see chapter 6.2.1.1. of
this report.

3) Ubertla [75]

4) Varimax-rotation, Number of rotations = 13, Number
of extracted factors on the basis of self-evaluation is 1.

231



B

S PRI & AP

[

w0

e A I T SRR B ) 0 o 3Hk PRSI M R A ot

Table 6.17, Factor charges for the first unrotated

1.

15.
16.
17.
18.
19,
20.

2.

232

factor as well as for the factor rotation
of mental health indicators.

unretisrter rotierte Faktores
Nauptfaktor I 44 $41 v v vi
1 have nc appetite g
I feal fatigued and listlesa k1] 14 1n “3e 21 =14 23
T have hear. palpitations L] 1o - 1) o
or a stahbing pain in my chest
I quickly feal exhausted ot “oon -2 a2
I am fearful and insscure o 13 2 -0 2 =18 see
[ 11 »” 02 -84 03 - 0
I fesl bloated or feal pressure in
my stosach 47 ) 12 -7 (1] =16 16
1 sutfer from heartburn and belching 3 07 19 ~79¢ 04 -06 (13
I am constipated b1 ] 06 [} ) =23 e? MN* 09
1 have no snergy 413 M o -12 14 27 a0
T am angered by trifels s . 49 0l -12 00 -0 L}
1 am worried :: $8° :: =07 10 =1} 43
L ] -
I suffer from rheumatisa 02 o0 10 -08 18
11 4“0 09 11 =12 »
I can not concentrate n s1° 0% -1e 27 -0 -
1 suffer from feelings of anxiety
1 suffer from lack of libide at 27 ot 08 13 -0t 1)
I suffir from sleep disturbances and wake up often 383 12 18 -08 80 =06 20
I can not fall asleep L] 1) 1] -07 0 -~10 12
I am not rested in the morning 0 0 -1 se* -1
I have bad dreams or nightmares s n 1 -7 st -0 18
h famil robl
I have private and family p ons 50 soe 10 -02 1 - o8
I feal cold, shiver, have cold hands
and fest '1} 23 22 -2l 1 ~88e 14
1 feel depressed and sad b €3 12 =03 19 -20 3¢
I am tense (1} LTL 1 -2% 19 -08 28
T suffer from neck and shoulder pains L2 19 -1 15 <12 12
1 am reatless and can not sit on the same
“" 83 27 -22 10 6 «04
chair for a long time )
3) €5 01 -03 12 -1$ 06
1 have Back and lower back pain
My life appears monctonous and boring " 23 ¢ -14 o -17 10
My moods change without rsason 87 (34 19 -04 02 -08 18
Everything is repugnant to ma 58 Tt 08 =07 1] -1 07
Share of total variance in ¢ 15.3 1.4 6.0 .4 5.9 9.7

*eTtems which define the factor
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Table 6,17. reproduces the first column of the unrotated
charges of the first factor whereby consistently high charges
can be observed so that it is really possible to talk of a
common baseline dimension. (26 symptoms show higher charges
than .40).

Mental health is considered to be a complex of factors.
Therefore, specific elements of the structure, e.g. subdimen-
sions of mental health can be crystalized out by rotation
of individual factors. The rotation minimizes the overlap
of one item or symptom into various factors (subdimensions).

The corresponding rotated factor charges are likewise reprod-
uced in table 6.17.

The first of the extracted factors includes only psycho-
logical symptoms of insufficient ability to concentrate as
well as hypochondriacal, depressive disorders. These

symptoms are indicators of a reduced threshold for the process-

ing of external and internal stimuli which results in an in-
crease sensitivity toward stimuli of the surroundings.
Generally it can be considered a factor of neurasthenic
disposition.

The second factor lies in the contrast on the somatic
level. Psychogenic factors rarely contribute to rheumatic
illnesses as well as back and lower back pain., However,
it should be mentioned that psychogenic factors are believed
to strongly contribute to rheumatoid arthritis. [76], The
third of the symptoms which rank high on this factor are
neck and shoulder pains. Especially neck pains can be con-
sidered symptom of the headache syndrome which can include
psychogenic contributions. The first two symptoms of this
factor were established with the inventory of psychological
and somatic symptoms with the thesis that the physical stress

factor "noise" does not have any influence on organic symptoms.

Therefore the second factor is, albeit with reservations in
respect to ambivalent neck and shoulder pain symptoms, to be
considered a control factor for aggravation phenomena.

The third factor lies likewise on the somatic level and
includes the symptoms of gastric disturbances. These often
result as the consequence of a psychogenic lability of the
vegetative hemeostasis,

The fourth factor, too, can be clearly added to a sub-
dimension of the mental health status, namely as sleep dis-
turbance factor (see also the discussion in section 4 of
this report).
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High charges of the fifth factor cover the symptoms of /1268
intestinal, libidinal disturbances as well as tendencies to
feel cold. All three symptoms are parts of a highly sex
specific syndrome of psychosomatic disturbances. Especially
in this factor tendencies to dissimilarities of the male
population segmen’ should be effective.

The sixth factor includes chiefly symptoms of chronical
tiredness., In addition, symptoms of cardiovascular disturb-
ances as well as their frequent companion, anxiety, rate
especially high, Chronic tiredness combined with cardiac

arrhythmia are often symptoms of an organic or also
psychogenic hypotonia. -

As mentioned, negatively interpreted sound as stress
factor can actually not be considered as an etiological factor
of the worsening of a mental health state but as trigger of
psychosomatic adaptations in the case of a corresponding
psychological condition.

The connection between psychological nredispositions which
are socially as well as genetically caused and the stress
factor as well as their effects on the state of mental health
can therefore not be seen as mono-causative but as multi-conditional,

Table 6.18. Median scores of the mental health status 1)
as well as their subdimensions in dependence 1269
on total noise exposure,

Total General , Neurasth) Centrol sastric | Sleep | Sex Chronie
Noise Mental . Disrpositd cactor Disturdb.| Disturbd Specific | Fatigue
EXpos. Health Factor
- 10 2.9%0 1.606 1,230 1,263 1.346 1.2 1.32)
[{ 2011}
-y 3.228 1.606 1.3%4 1,182 1.461 1.2n 1.37¢
(N=1534) .
40 -5 3.097 1.7 1,454 1.an 1. .307 1.512
INd14) il 1.30
?-wert 16,001 8 723 4N 0.29¢ 13.100 5.130 12.010
p=.00) P .00 p =.00) n.s. P=.001 P/ p=.01

As seen in table 6.18. a highly significant statistical
connection can be found between the general and mental health
status as well as its subdimensions, with the exception of
gastric disturbances.

1) Additive index of the symptoms frequency report in
Table 6.17.

Low scores = higher mental health status

High scores = lower mental health status
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Meanwhile socio-cultural units do not only intervene in the
process of cognition but they are also directly contributing
factors in the state of mental health. Several epiaemiological
studies show that especially the socio-economical status in-
fluences the mental health status 1), Lower socio-economical
classes have, because of their low material and nonmaterial
resources, also a decreased accessiblitily to efficient adaptative
behavior strategies to stress which increases the probability

to react to stress situation with dysfunctional (mis =-) /1270
adaptation. To a degree this fact is also true for the female
segment of the population where societal role expectations

limit the rep»rtory of behavioral reactions. However, these

sex specific role expectations can also lead to the mentioned
aggravation or deaggravation results.

Table 6.19. confirms the connection between nocio-economical
levels 2) and mental health states also in populations of the
random sample on which this study is based. The situations is
intensified by the fact that lower social levels have more of a
tendency towards deaggravation then higher social classes 3).

G e ke A

Table 6,19, Median scores of mental health states as well
as their subdimensions in dependence on income.

Rousehold ;General ."tn-! Neurasthen. Control Gastric Sleep ]vSOX Spec Chronic
come tal Health |Disposit. Factor FProblem ¥*" | Disturd.| ractar Facigue |
low 3.13) 1,887 1.409 1an 1.5 1.2 1.504
(=142
med. 2.002 1,863 1.307 1a 1.362 1.2 1.3
o127
high. 2.7 1.8 1.267 116 1.1 1.206 1.273
(weade)
—
3618 18.378 11,239 6.6240 15,281 4.608) 28,651
P . 001 pe= .00 P .00} P «-001 p=. 001 P .01 P« 001
low s« Pr. 2'000,.~~
Household income ﬁdgum e fr. 2°001.-- bis Fr. 3'500.--
l g >Pr. 3°300.--

TY " See especially the studies of arole 17471, Dunham 1777,
and Hollingshead[78].

2) As a raw group indicator server income per household.
Professional status and educational background as further

ralevant group indicators show a high correlation with incoine.

3)See Hollingshead [78].
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The connection between sex and mental health is equally /27
clearly confirmed (see table 6.20.). Within the interprctation
of the extracted factors the sex specific factor consistently
shows the greatest differences between the female and male
population., It should be emphasized again that the sex specific
differences can be cxplained (a) by socio-culterally determined
di ffering accessibilities to external adaptation forms and thereby
to higher probabilities of internal adaptation for the female
population: (b) by the likewise socio-culturally determined
deaggravition or dissimulation tendencies of the male, respectively
aggruva.ion tendencies of the female population. The latter however,
is contradicted by the fact that thc female population reports

significantly less disturbance on the level of the evaluation of
the disturbing effect of noise.

Table 6.20. Median scores of mental health status as well
as its subdimensions in dependence of sex.
Sene Genera)] Neurasthd Control Gastrie Sleep Sex Chronic 3
Mental | Disposit] Factor tisturb. Disturb{ Specific |Fatigue
Health Factor
l [
male 2.96) I 1 1,268 1.3% ¢ 1.010 1.097 1.282
INeLARSY °
female 1.00 1.0e8 1.48) [ 1 1.850 1.370 1.496
{ne1004)
= 1418 49,223 st.708 1.307 | es.238 248.7) 79.4
F val. p=.001 P=.001 pe=.00) n.8. l. P =.00] ; rp=.002 P =."0;
\ 1

Age 1s ajfurtner socio-demographic factor which directly
influences the sta:e of mental health. This is, on the one

hand, based on biuvlogical conditions, on the other hand age is /272
above all a social factor not 2 biological one, Here are

especially the status inconcistencies and ambiguities im-

portant which are connected w th the aging process 1).

Table 6.20a proved the connection between age status
and status of mental health. It is interesting to note
that the neurasthenic disposition, e.g. <chiefly the
psychological health, is age independent.

Table 6.20a. Median scores of mental health status
as well as its subdimensions in dependence
of age,

age General Men-|Neurasthen}] Control Gastric. Sleep Sex Spec | Chronic
tal Yealt: |Disposit. Factor Problem Disturb.| Factor Fatigue
10 -3 2.038 1.487 1.203 1an 1.344 1.247 1%
(l-"!)oyr*
3 - 8 J.on 1.66% 1.300 1.1%8 . 1.324
R 1.0 1.230
31 3.827 1.7%0 1.%7% 1.199 1.337
m-|¥fs\,p 1.868 V.246
25.326 00488 1.0 R 19.3940 0.202 3.048
F-val. »<.00) ».s. <. 001 p.01 pec. 001 n.e. P . 001

1) In this context 1t is i1mnossible to give a causality
of social and socio-pychological determinations of the mental
health status., These are interesting here only as far as they

influence the empirical findings in regards to the connection
between noise exposure and state of mental health as given
in Table 6.18,
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Since, as shown in section 5.2.3,1,, the objective exposure 1273
to stress factors leads to an income and age selective dis-
engagement processs in zones of high noise exposure the study
had to control for age aril income status in the effect of noise
on mental health (sex status is distributed randomly over the
three total noise exposure zones).

Table 6,21, Median scores, adjusted for the covariance
of income and age, of status of mental health
as well as its subdimensions in dependence on
total noise exposure.

ioise| Mantal |oispeett |otecess oty e B LI s B
: . . actor
Expos|  Health ° s ‘f::::“ Fatique l
<30 3.0%¢ 1.617 1.300 1.208 1.3% 3.211 1.3%
(Ne10%9)
3 -4 3.264 1.70% 1.280 1.1%3 1.476 1.2 1.398
{ne1834)
" - 3.613 1.93¢ 1.30 1.113 1.9 1.300 1.47% ‘
{Ned} ) '
1.180 2.504 0.0M 1.1812 1.644 1.0 1.0%¢ ‘
-’ [}
F val. a.s n.s n.e 8.8 fn.s n. a.e '

Table 6.21. gives the median scores, adjusted for the co-
variants of income and age, for the threce total noise exposure
zones 1), Although, with the exception of the control factors
and the gastric disturbances, the trend of an increasing impair-
ment of mental health in area- : ith increasing noise exposure is
retained, the differences of .... adjusted median scores are
statistically not significant e.g. the connection between noise
and mental health which is appearing in table 6.18., is essentially
the result of a class selective disengagement in zones of high /1274
noise exposure. However, it should be mentioned, that the class
specific deaggravation and dissimulation tendencies, which a survey
can hardly control for, should only reinforce the above mentioned

trend. To clear up this problem, however, further epidemiological
studies would be necessary.

Fig. 6.22. proves that on other levels of the results of
the subjective evaluation increasing total noise exposures
threatens not only health but even life.

i8] For covariance analysis see G,U. Snedecor et al. [79]
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Figure 6,22, Percentage of those questioned who per-
ceive health and life endangering factors in their living
environment in dependence on total noise exposure. 1).
(Total random sample N=3923)
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6.2.3, The Relationship between External and Internal Reactions 1275

Every adaptive behavior presupposes a target value, It is
clear that the target value of the adaptation to a noise stress
factor is to minimize the effect of this disturbance factor
on the adapting system. The means of this regulation process
are conscious actions on the one hand and pre- or subconscious
reactions on the other. Conscious acting, however, always
stands in relation to the social environment. Therefore it
is inadequate to consider the individual adaptation to a
physical stress factor as an isolated control process which is
only relative to the individual level, e.g. the individual
control system can only be considered as part of a comprehensive
system: society. Not only are the exposure conditions to stress
factors determined by society but also the material and non
material resources as well as the cognitive factors which determine
actions, This is the reason why adaptation to stress factors
leads tu more or less pervasive changes in the societal relation-
ships of the micro or macro areas which are more or less desirable
for certain segments of society and therefore represent potential
sources of conflict,

TV " " Percentage of yes answers to the Iollowing questions:

- "If you think of your immediate surroundings, is there
something that could influence the health of yourself
of your family negatively"?

- "Is there possibly something which even could endanger
the life you or your family"?
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Because of this reality context of individual behavior a
criterium for the evaluation of stress-factor adapting behavior
patterns is simultaneously given, namely their far reaching and
long term efficiency in the minimizing of the stress, Dominating
goal value of such adaptation forms is a social principal of
profits which is opposing the collectively experienced stress factor
exposure by mobilization of political means. In contrast to the
far reaching and iong term effects of such adaptation forms are
those, whose range of effectiveness is limited to the single
individual. Dominating goal value of these adaptation methods
is the maximizing of individual profit.

In comparison to the effect on the social and political 1276
environment in the case of these behavior patterns the area
of cognitive reference is limited to individual aspects of
stress exposure and the reaction to it.

Both of these external behavior catagories are associated
with a third catagory which differs only by degree not by
quality: Inner adaptations. These are not only inefficient
and limited in there effectiveness but they also can damage
nominal values of highest priority. This is especially true
of intropunitive psychosomatic reactions.

The range of effectiveness of an adaption form coincides
with the leve! of cognitive relationship for the individually
controlled process of minimizing the disturbing factor. The
more far reaching and long term the efficiency of an adaption
form is the more include the cognitive references also social
and political aspects of stress exposure. In the case of
an internal adaptation such relationships are freqently missing
completely. The inversion of the tension caused by external
stress factors occurs mostly subconsciously. It has to be
kept in mind, the less behavior patterns are sufficient for
the criterium of far reaching and long term effectiveness the
more limited is the cognitive relation of the individual control
process and the less desirable are these to be considered. This
makes it possible to divide behavior patterns into desirable and
undesirable ones.

The resource aspect is closely tied to the degree of
efficiency and awareness of adaptations, because material
and non material resources determine the availability of
efficient adaptation methods. This situation leads to
the tendency to exclusion among types of behavior of
differing efficiency and awareness degree, however, this
exclusion relationship is not symmetrical, e.g. it is to
be assumed that the change—over to a less efficient
mode of action becomes more irreversible the higher
the inversion level is found to be. The highest inversion
step is intropunitive reaction which appears on the psychosomatic
level.
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Figure 6.23, Pattern of interdependence of five adaptation
forms towards airplane roise with high or low
perceived powerlessnes: against the political
system. (Those questioned were disturbed by

sirplane noise.)
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The differing objective access to efficient modes of be~ 1277

Lavior is dependent on differentially distributed resources.
This is reflected in the awareness of the individual and is
accumulated as a degree of perceived powerlessness. This
powerlessness, e.g. the experience of ones inability to
efficiently influence the environment by political means,
represents one of the essential experience factors which
under other factors, as for instance the personality dis-
position are able to trigger or accelerate the inversion
mechanism.

In correlation with the inversion mechanism the conflict
is shifted from the socio-political level to the lower level
of the environment, namely that of the social micro area or
the individual himself. 1) Therefore it can be expected,

- that with increasing definition of the perceived powerlessness
the exclusivity relationship between efficient and inefficient
behavior can be observed increasingly because the triggering
of the inversion mechanism by this experience factor is ac-
cellerated and at th~ same time becomes more irreversible
with increasing inversion levels.

Fig. 6.23. shows that the perceived powerlessness against i279
the political system 2) functions as discrimination and

Ty TTLack of conflict for instance on the political level in
a society does not simply mean the absence of conflict per se
but can be an indicator for the shifting or the inversion of
conflict potentials to group, individual, or intra individual

levels,

2)  The following two attitude items proved to be relatively
independent elements of dimensicns of generally perceived
powerlessness against the political system in the cluster
analysis. Therefore they were included as only elements in
the additive index, despite there limited number:

~ "Switzerland too is actually ruled by a few powerful people
and the average citizen can not change much .

- It doesn't make much sense to address the authorities because they
are hardly interested in the problems of the average citizens".

2
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exclusion 1) relationship between efficient and inefficient
reactions.

With a low degree of perceived powerlessness against
political institutions the only relatively exclusive re-
lationship s between the most efficient reaction, the
readiness for political articulation and the most inefficient
reaction, the reduced state of mental health., The other
behavior choices form a cluster of positively interacting
relationships, e.g. they are in a mutual inclusion.

With a high degree of perceived powerlessness, by
comparison, the most inefficient reaction is a lowered state of
mental health, which is only inclusively interrelated with its effects
on the person - consumption of hypnotics. Between the
polarized acaptations, according to the mentioned efficiency
criteria, the intra individual psychosomatic reaction on the
one side and the political reaction on the other, control the
rest of the external bhehavior modi.

The individual complaint or protest behavior is inclusively /280
interrelated with the readiness for collective political articulation,
with the disengagement position from the stress field action method:
consumption of hypnotics. There Is a relatively exclusive relationship
between the intention to withdraw from the stress field and the
intra individual psychosomatic reaction as well as the readiness for
political articulation. Contrarily the manipnlation of the cwn
person, consumption of hypnotics is only exclusively interrelated
with the political articulation readiness.

Despite the limitations of the methods of measurement and
eva'uation it can he deduced that the theoretically postulated
ranking of more inefficient adaptations, like psychosomatic
reactions, individual external modes of behavior, such as
consumption of hypnotics, intentions to withdraw from the
field of stress and in more efficient adaptations, such as
complaints or protest behaviors and collective political
articulavion readiness are also empirically supported.
That means that the sequence of the mentioned behavior
modi rep-esents steps of inversion, dependent on the
perceived powerlessness against the political system
and other factors to react to stress causing activations.

T " "The Interrelation Detween the five adaptation forms are
as well within the same cluster as among several clusters only
qualitatively comparable., Criteriumn for exclusive interrelated

D
adaptations is the significance above the 5% level in the X Test.
The criterium for gradually differing inclusively interrelated
adaptation is the significance level of p smaller than .05,

p ]
p smaller than .01 and p smaller and .001 in the X~ Test, Likewise

the gamma coefficients of the relationship based on different
frequencies and distributions is only conditionally comparable.
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The study shows that the objective relationship of in-
dividuals and collectives towards the political system is a
correlation of their social class. Lower social classes
show negative experiences in the interaction relationship
with political institutions and this is reflected subject-
ively as a general or specific form of inability to achieve
interests or goals by political means 1). This objectively
conditioned political alienation which is stored in the aware-
ness of powerlessness can transfer class differential inversion /1281
tendencies, e.g. lower social classes tend to regress from the
political environment because of their higher perceived power-
lessness and therefore transfer the adaptation into less effective
individual or intra-individual areas.

Table 6.24. confirms that the factor of experienced and
accumulated powerlessness against the political system is more
strongly interrelated with the intra-individual psychosomatic
reaction then it is the case in higher income strata.

Table 6,24. Mental state of health depending on the
perceived powerlessness against the
political system for 2 income classes
(in percent of those questioned).

State of mental low income high income
health

perceived powerless-perceived powerlessw
ness agairst the po-ness against the po-

litical system litical system’
low high low high
low .3 .. 22.0° 3.9
medium .0 4.9 2.2 33.4
high TP 2.2 5.3 1.8
(125) (827 (a0 1452)
x3=30.6 pe..ol Tu.28]  x?a11.¢ p=<.001 fe.12

1Y The perceived powerlessness against the political
system is negatively associated to a highly significant

degree with the level of income (X2 = 65.9 p less than .001
Gamma = .26 N = 3227) as well as with the educational

2
level X = 61.8 p less than .001 Gamma = .31 N=3591

243



Even if the results are controlled for powerlessness
against the political system a significantly higher number
of those questioned who belonged to lower income strata show
lower scores in the field of mental health. Independent of
the experience factor of powerlessness the class different-
fally distributed resources, for instance income, education,
work conditions, also have an effect as inversion factors, e.g.
not only in the extent of stress exposure but also in the ob-
jective and subjective possibility to react efficiently, are

L distributed class differentially,
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IV Summary and Final Conclusions

worked out by the Study Group for Socio-Psychological
Airplane Noise Research on the basis of the scientific
final report and the experiences of the group (I) of experts
of airplane noise exposure in the areas of the airport
Basel-Mulhausen, Geneva-Cointrin, and Zurich-Kloten on
July 31, 1969.
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1 Study Plan and Methods /285

In the areas surrounding the three civil airports Zurich,
Basel and Geneva the extent of airplane noise emission and
its effect on the population was studied during 1971/72.
In the area of Basel studies of traffic noise emissions
and their effect were studied simultaneously.

The whole project was conducted according to the following

Plan:

- Noise curves for 30, 40, and 50 NNI*) established for
the three airports and presented in the form ot "noise
maps”. The calculations were based on information ob-
ta?nea from the alirport administration concerning flight
movements of commercial air traffic during five days in
summer in 1969. The average noise peaks of the indiv-
idual airplane types were taken from a technical report
of Bolt, Beranck, and Newman, Inc. (81)

- The Selection of the households to be surveyed was done
according to a random sample process for each established
nolse zone around the three airports,

For each noise zone we got the following results:

Less than 30 NNI 1213
30 to 39 NNI 1094
40 to 49 NNI 1143
50 NN! and more 654

Total 103

After the conclusion of the survey the following number of /286
questionnares per airplane zone could finally be evaluated:

Zurich 1471
Geneva 1524
Basel 944

Total evaluated questionnaires 3939

The group with less than 30 NNI served as a control group:
It was selected from communities outside of the airplane
regions. These communities were comparable to those in

the airplane regions in respect to job structure, nunber

of inhabitants, tax yield, population increase and distance
to metropolitan areas.

The socio-economical characteristics of those questioned:
sex, age, family status education, income, profession, number
of children, length of residence and state of homeownership
(showed comparable conditions for the three airports and for
each of the noise zones.

*) NNI = Noise and Number Index = Measurement of noise exposure
j which is based on the numerical value of the average nQXSe'PeakS
as well as the number of airplane movements in a certain time period.
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The noise was measured in each airport area at 87-142
measurement locations. The cholce of points ol measure-
ment was such that the measured noise was representative
for groups that averaged from 5 (Basel) to 14 households
(Zurich).

Traffic noise which was surveyed equally was only represent-

ative enough for a study of street noise situations in Basel,
The traffic noise for the region of Basel was measured at 182
locations.,

The noise measurements were executed continually during 24 hours
and during a whole week. Frequently these measurements were
supplemented by short time measurements of 20 minutes each.

The values obtained for airplane noise peaks and the median /287
freqency of airplane movements were the basis for the cal-
culations of yearly averages of NNI values for daytime. (6:00am

to 10:00 pm) and for nighttime (10:00pm to 6:00am). Unless

stated otherwise the daytime -NNI values always refer to_

the period between 6:00 am and 10:00 pm,

The following noise exposure measures were determined from
the registered sound level frequency distributions

Some Frequency Level L L. and LO

99° LSO' 1

Equivalent Continuous Sound Leq

v 1

Noise Pollution Level LNp

Traffic Noise Index TNI

~ One Questionnaire was developed , which was based on a
number ot sociological hypotheses and did agree ex-

tensively with a questionnaire that was recommended by
the O.E.C.D,

Two pretests were conducted chiefly to establish the
useability of the French and Italian translations.

In a written announcement the sclected subjects of the
survey were alerted. The test was explained as concerning
environmental problems. References to noise questions were
therefore avoided.

The interviewers considered the majority of those interviewed
as having a "lively interest" and as being "completely honest"

- The execution of the interviews was turned over to a private
market testing institute. 7The interviews occured in Zurich
and Geneva in May 1971 and in Basel in June 1972,
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2 Results of Noise Measurements 1288

The comparison between the previously calculated noise
zones with the actually measured noise emissions showed char-
acteristic deviations: Near airports the measured noise values
were partially lower than those calculated., With increasing
distance from the airvort, however, higher values than those
originally calculated were often noted. The consequence was
that the calculated curves agreed well with the measured noise
curves near the runways. The measured noise zones, however,
are wider at a certain distance from the runways.

The following reasons are chiefly responsible for these
deviations: firstly, the muffling affect of airplane noise due
to rroximity to the ground near runways is more effective than
expected secondly, deviations of actual flight paths from the
prescribed routes are greater with increasing distance from the
runways.

The noise zones established by noise measurements are
contained in chapter 3 in the form of noise maps for each of
the three airports in fig. 3.30.-31.-32,

Mention is made of special results in the region Basel:
Here noise exposure only reached values of 40 NNI. This was
caused by the low number of flights as well as the special
location of the airport which is in considerable distance
to the city of Basel on French territory. Around the air-
ports of Geneva and Zurich airplane noise reached values of
more than 60 NNI respectively 50-60 NNI in residential areas.

3 Disturbance by airplane and traffic noise /1289

The disturbance discussed in this chapter is one that
is considered "perceived disturbance" in the form of self-
evaluation which was obtained by a direct question., The sub-
jects were asked to evaluate the degree of disturbance on a
thermometer scale from 0-10, depending on their subjective
impression. The indicators 0 respectively 10, were labeled:
"no disturbance at all" respectively "unbearable disturbance".

Further explanations as to the meaning of the in between steps
on the scale was omitted to avoid influences during the trans-
lation. For purposes of comparison with other resulits the in
between steps were later grouped and labeled:

Step 1 No disturbance
Step 1 to 3 Little disturbance
Step 4 to 7 Medium disturbance

Step 8 to 10 Strong disturbance

a9
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31 Disturbance by airplane noise

In a rough approximation it can be stated that the
airplane noise around the three airports caused the following
average degrees of disturbance:

Below 35 NNI* little noise exposure
34-45 NNI Medium noise exposure
Above 45 NNI Extensive noise exposure
These, however, are only roughly estimated average values. /1290

There were in fact many people in this zone of medium noise ex-
posure (34-35 NNI) who considered this noise emission as a

strong disturbance and, vice versa, also such who considered
the effect of the same amount of noise as a minor disturbance,

In the test areas of Zurich and Geneva the distribution of
the subjects with a strong disturbance (as summation value)was as
follows: 25% were below 43 NNI, 50% perceived a strong disturb-
ance at 45 NNI, in Zurich respectively 51 NNI in Geneva.

That means that airplane noise around 43 NNI represents
w critical area above which the frequency of "strong disturbance"
steeply increases.

More details are given in the scientific concluding report in
chapter 4 in fig. 4.5. and 4.8..

32 Disturbances by street traffic noise

Only in Basel was it possible to study the extent of dis-
turbance by traffic noise., Previous analyses of noise values
have shown that the sum frequency level of Lso* was hardly in-

fluenced by airplane noise and nearly exclusively dependent on
street traffic., dB{A) showed the greatest relationship with
self-evaluated disturbances ( rjpd. = 0.43). Consequently
this measure was used for the characterization of traffic
noise.

Table 1 combines the information about medium and strong
disturbances by traffic noise in the area of Basel,

*) It not otherwise mentioned the noise exposures refer
always to the times between 6:00 am and 10:00 pm
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Table 1
Percentage of those interviewed in the area of Basel who
reported medium or strong disturbance by traffic noise.

Number of Interviewed per nolse zone = 100%.

Noise Zone = 1002

noise zone N

Lso medium disturbence|strong disturbence
(0600 ~ 2200) !
dB(A) ' steps 4 - 7 ' steps 8-10
4 - 47,9 59 16,9 8, - —-
48 - 51,9 293 27,6 2,4
52 - 55,9 31 27,3 4,8
56 - %9,9 114 55,3 12,3
60 - 63,9 86 55,8 19,8
over 64 60 58,3 23,3

Table 1

Disturbance by traffic noise increased in a range around

L = 56 dB (A) clearly. In the range of 60 - 64- dB (A)

P N - -

By considering the average values of disturbances the following

relationships become clear:

Below L50 = 55 dB(A) little disturbance

L50 = 55 to 70 dB(A) medium disturbance
Also in the case of traffic noise the individual results
showed a considerable scatter. For 1instance the noise
range LSO = 52 to 55.9 dB(A) showed the following rank order:
No disturbance 14.1 %
Little disturbance 53.8 %
Medium disturbance 27.3 %
Strong disturbance 4.8 %
The range of L = 60 to 63.9 dB(A), which nowadays

50

is frequently considered the critical borderline for traffic
noise during the day showed the following distribution:

No disturbance 2.3 %
LLittle disturbance 22.1 %
Medium disturbance 55.8 %
Strong disturbance 19.8 %

Further details about disturbances by traffic noise can
be seen in fig., 4.17. and in chapters 4.4, and 4.5. of
the scientific final report.
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4 Suitability of noise exposure measures

41 Noise exposure measures and disturbances

A noise exposure measure is the more suitable the better
it agrees with the effects on man or, to put i. another way,
the closer the relationship between noise measure and effect.
The agreement is usually judged by calculating a correlation
coefficient®*,

Table 2 shows the calculated correlation coefficients
between the self-evaluated disturbance and the four different
noise exposure measures,

Table 2 /1293

Correlation coefficient r, which indicates the relationship
between the individual values of disturbance and ftour noise exposure
measures. N = number of individuals values.

— . 0 2o

M i e s e

. airport area
Noise Exprsure Measurements zurich | Geneva| Basel
Un 1524 | 944
Noise and Number Index(NNI) 0,53 0,68 0,53
Noise Pollution Level(lyp) 0,44 0,27 0,16
Equivalent contin.sound levall(lgg)l 0.46 0,30 | 0,13
Sum-frequency level (Lg y) 0,45 0,35 | 0,25

The values in the table show that the NNI represents the
best correlation between individual values of self-evaluated
disturbance, (the differences between NNI and the other three
measures are significant)., Of the four tested measures of
airplane noise the NNl represents the most appropriate measure.

v e

Considerably higher correlations were calculated by replacing
the individual! values with averages of groups in similar ncise
zones. For these correlation coefficients, we obtained between NNI and
average disturbance the value

¥ In " case of a complete agreement between two measures
the correlation coefficient has the value 1.0, Values of
0.8 and 0.9 are considered as a very good correlation.
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Table 2 also shows that the agreement between airplane /294 ’
noise and disturbance in the three airport areas war different.
This was especially true with the measures Leq and LNP which
evaluated airplane noise as well as traffic noise. There are
good reasons to assume that the traffic noisc which is different
in the threc airport areas had a strong influence on the evaluation
of the disturbance by airplane noise.

42 Weighting of the Number of Uver-Flights in the NNI formula

As fig, 4.5. in the scientific final report shows the average
values of the self-evaluated disturbances were higher in the region
of Basel in every noise zone than in the other 2 airport areas. Or,
in other words: with equal evaluation of disturbance in Basel a
NNI value was approximately 5 to 10 units lower than in the other
2 areas.

Since political or social reasons for this deviation in the
region of Basel could not bz found the problem of their weighting :
of the number of over-flights in the formula of the NNI exposure f
measure came up again. In fact, the number of over-flights in '
the area ~f Basel was considerably less than in the other 2 areas.

This situation led to a multiple regression analysis which shows
that the values of Basel fit well into those of Zurich and Geneva

if less weight is given to airplane movements. As fig. 4,32. . the
final report shows, the application of a correspondingly corre. ead
NNI formula* showed a closer relationship and a better agreement
with the average values of the self-evaluated disturbance in all
three airport areas. This finding agrees well with the French

study (82) and with the second survey in the surrounding areas

of the airport of Heathrow near London (83). In Yoth surveys /1295
a reduced weighting of airplane movements resulted in a better
correlation with the disturbance,

The corrected NNI formula is not intended to presage
the future. Rather, it is our opinion that further similar
studies are necessary to optimize the weighting of the airplane
movement for the NNI formula and to hopefully arrive at an
internationally acceptable measure.

MRS T IS Tog N - B0 -

NNICOr = LPN + 6.6 log N - 69

LPN = Medium peak noise in PNdB

N = Number cf flight events during the time under

consideration.
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5 Effects of Flight and Traffic Noise ou Leisure Time Activities

51 Ef{ects of Airplane Noise

It was attempted with appropriate questionz to survey those
disturbing effects which are determinants of the leisure time
in a residential area. The analysis of the answers showed that
the following statements increased significantly with increasing
airplane noise exposure:

- Disturbance of conversation

- Disturbance during T.V. watching and radio listening
- Disturbance by vibration of the house

- Disturbance during recreation

- Disturbance during sleep

- Distubances by being startled

- Distubances during work.

Although the frequencies of the answers deviated from each other
in the three airport areas they allowed the following conclusions:

- The strongest increase of disturbances occured =hove 1266
45 NNI,

- Approximately 25% of those cuestioned mentioned al-
ready Dbelow 40 NNI "Very often" or "Quite often"”
disturbances of conversations and in the part.cipation
in television and radio.

- Approximately 25% reported "very frequent" ,r "quite
frequent" disturbances of sleep or recreation in a
range between 45 and 50 NNI,

- Although the functions of communication (conversation,
T.V., radio) were clearly mentioned most often the reports
of disturbances of sleep and recreation had a greater
importance. This becomes obvious if these reports of
self-evaluated disturbances are juxtaposed on the scalometer:
those subjects who reported disturbances of sleep and
recreation generally showed 4 higher degree of disturbhance
in the sclf-evaluation process then thosc who mentioned

the disturbance of coomunicative functions (conversation,
T.V., radio).

For further details see the fig. 4.98. and 4,11, in the scientific
final report.

52 Fffects of Street Traffic Noise

The analysis of 944 answers from the area of Basel made it
obvious that the report of disturbel leisure time activity
increased significantly with the increase of the exposure to
street noise (expressed in the sum fireqency level L60;°
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A noticeable increase in reports of disturbed activities 1297
occured above the range of L5 = 52 to 56 dB(A). "Very
often" or "quite often” di_turbshees of sleep and recreation
were reported by more than 25% of those questioned in the
noice range of Lgg = 60 to 64 dB(A) of more that 25% of those
questioned were mentioned.

6 Spontaneous Reaction to Airplane and Street Noise

At the beginning of the interview, before noise questions
were asked, an open question was asked to explore the obvious
disadvantages and disturbances in the envirorment of a home.
These answers can be considered as relatively spontaneous reactions.

Far more than hulf of those questioned agreed to the
questions about disturbances in the environment. If asked for
the causes of the disturbances the following were mentioned
most often: Airplane noise or airplanes, traffic noise or
traffic, traffic and other emissions, deficiencies in the
infrastructure and environmental arrangement of social factors.
The analysis of those results made it clear that the percentage
of the spontaneous mentioning of "airplane noise or airplanes”
increased with increasing airplane noise. In an analogous way
the spontaneous mentioning of "traffic noise or traffic" in-
creased also with increasing traffic noise. In table 3 parts of
these results are shown. -

Table 3

Spontaneous Rer rt. in Geneva and Basel about Causes 1298
and Disturbances in the Environment in Dependence on
Noise Exposure

N = 100% = Number of those questioned who reported a
disturbance in the environment.
I
Noise N airplane : Inoise zone| N | street traffid
zone noise Lgo noise
NNI Geneva aB(A) Basel
3 3
<30 118 1,1 44 -~ 48 40 14,6
30 - 34 112 19,6 43 - 52 157 10,2
" 35 - 39 72 18,1 53 - 56 184 9,8
. 40 - 44 | 119| 49 6 57 - 60 | 60 33,3
45 - 4% 80 £2,6 €6l - 64 52 34,86
50 - 54 106 72,6 65 - 72 42 52,4
55 ~ 59 83 79,0
5 60 60| 88,3
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A further analysis of spontaneous reports of the causes of
disturbances the following connection between airplane noise
and traffic nolse is obvious: with equal airplane noise exposure
the fregency of the report "airplane noise" decreased with
Increasing traftic nolse. It can be conciuded that the sur-
rounding noise Inflvenced the disturbing eifect of airplane noise:
the more quiet the surrounding was the more disturbing was
the airplane noise and vice versa., For more details sce fig.
4,25, in the sclentific fina! report,

7 Noise, Behavior, Well-Being, and Satisfaction with Living 1299
Quarters

e e s

71 Effects on the Well-Being

A number of questions concern themselves with forms of
behavior and habits., [If the answers were compared with the
corresponding noise exposures the results were interesting.
With increasing airplane noise exposure the following increased
significantly:

- Use of ear protection
- Consumpticn of sleep or tranquilizing medications
- Frequency of medical consultation

- Consideration of moving away

- Staying away from home

- Less time spent outside

- Closing of windows

- Actions to improve sound insulation

From the medical point of view the dependence on sleep
and tranquilizing medications becdause of Jairplane noise
is especially important. The percentage of reports is dis-
tributed as follows:

Lower or no airplane noise (less than 35 NNI) 2.3 %
Mediwn airplane noise (35-44 NNI) 3.7 %
High airplane noise (45 NNI and more) 9.3 %

Tais effect of airplane noise on the consumption of sleeping

and tranquilizing medications has to be considered as a scrious
threat to health.

The disturbing effect of airplane noise on the night rest wes
also obvious from other answers and especially from the self-evaluation
of sleep disturbances which were likewise converted into a scale.

0 e P
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An increase in sleep disturbances was already noticeable 1300
in values above 25 NNI (night value).

Further, the answers to "chiefly disturbed in the
evening" or "chiefly disturbed during the night" in regions
with 10% night flight traffic became considerably more frequent
(43 and 41 %) then in regions with only 1% night flight
traffic (23% 7%).

In regard to residentia! hygiene the influence of airplane
noise on the closing of windows and staying outside is also im-
portant. Above 45 NNI, 30-543% ¢f those questioned closed the
windows and 15-35% mentioned tnat they stay less outside be-
carse of airplane noise,

Part of a desirable living arrangement is certainly the
airing by opening the window and by staying outside (on the
balcony, in the garden or in the immediate surroundings). A
disturbance of this lifestyle has to be considered as a un-
desirable limitation of the hygienic values of the residence.

72 Effects on the Satisfaction of the Living Arrangement

Some questions in the bepinning of the interview were
refering to the satisfaction with the living arrangement.
Statistical analysis showed a significant decrease in the
satisfaction with increasing airplane noise as well as with
increasing traffic nois .,

Just as distinct as a decrease of one's own satisfaction
was the evaluation by others. This was obtained by questions
about the judgment of chance visitors concerning the living environ-
ment .

The thorough analysis of evaluation of the tiving environment /301
with a bipolar test process* showed that those questioned, who were
exposed to high noise levels, had a low but still significant
tendency to also evaluate other physical circumstances of their
living environment {(for instance smells),

In addition it was clear that high noise exposure also
led to transfers of negative evaluations of social properties
of the environment.

*) In bipolar test processes the interviewed are asked to

rank themselves subjectively anong words of contrary meaning,
for instance between noisy and quiet, foreign and familiar,

dirty and clean and so forth.
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73 Ef fect on The Readiness To React To Noise

A number of special questions lead to a significant in-
crease in the frequency of the following answers with in-
creasing airplane noise exposures:

- "More should be done against airplane noise"
- "They would support measures against airplane noise"
- "Have complained about airplane noise".

The following were chiefly held responsible for the lack
of noise abatement: administrations of communities, cantons or
federation as well as insufficiently developed technology. It
was interesting to note the increase in reference to in-
sufficient technology with a concurrent decrease of the men-
tioning of "bureaucracies". Sociologists interpret this result
as follows: With increasing noise exposure the degree of sub-
jectively experienced powerlessness increases which leads to an
increased perception of the cause in technological areas.

8 Airplane Noise and Psychosomatic Symptoms*)

The present study was, among others, also concerned with
the questions whether there are relationships between airplane
noise exposnre amd the occurrence of psychosomatic illnesses.
For this purpose the questionnaire contained 29 questions for
psychosomatic symptoms (heart rhythm disturbances, difficulties
with dJdigestion, nervousness, diaphoresis, tiredness and
attacts of weakness, etc). The material was subjected to
factor analysis which showed that all 29 syimptoms could be co-
ordinated with the main factor.

The analysis of the relation of these factors to air-
plane noise showed that "the psychological state of health"
showed no directly assured relation to air "ane noise
exposure if the test was controlled for age and ome status.

Even though the present analvsis was not exhaustive, social
or other factors could, for instance, mask obvious in-
fluences), it can be said with assuredness that airplane noise
does not show an essential influence on the developmeat on
psychosonatic Jdisturbances.

*
Psychosomatic symptoms are to be understood as disturbances

/1302

of health which have their causes chiefly in psychological conflicts.

Frequent symptoms are disturbances of heart rhythm and digestion,
ess 's well as tiredness and feelings of weak-
ness. In serious cases stomach ulcers, asthma, or skin eruptions

headaches, nervousn

can develop,

™
"
o



o T e . o \ - B IR S

This will not be very suprising to the physician since indivi-~ \{303
dual psychological conflicts are an essential cause of psycho-
somatic disturbances.

9 Analysis of Noise Sensitivity

Eused on the self evaluated disturbance and the airplane
noise exposure the distribution of the noise sensitivity of
the whole sample group of 3939 subjects was constructed. This
distribution permitted a grouping in hypo-reactive (little
noise sensitive), normal reactive and hyper-reactive (excess-
ively noise sensitive) people. In the next step it was tested
which interviewees were represented in the group of hyper-
reactive persons disproportionately often. Let us summarize
some of *he results here.

The following peopi.e were represented most frequently
among the less noise sensitive (hyporeactive) persons.

- Women
- Young subjects (18-30 years)
- Persons with a short duration of residence

- Single and divorced people (greater possibility to
withdraw)?

- Persons who consider their apartment well sound-
insulated.

- Persons who have a positive association with airplanes
and air traffic,

- Persons with a great amount of flight experience
(more than 10 times).

- Persoans with a professional connection to the airport.

- Among the excessively noise sensitive (hyper-reactive) subjects:

S e . R

The following interviewees were represented in these proportions: /304

- People with a negaitive attitude towards technology or those
with less cosmopolitan thoughts.

- Persons who c¢laimed to be more disturbed today tnan a year
ago (power JLi explanation).

- Persons who are very much afraid of airplene disasters
{(power of explanation 1%),

- Persons who believe that they have to pay the cost while
the Canton, Switzerland, or foreign couatries profit
from air traffic.

It must be kept in mind that, with two exceptions, ﬁll
inf 1ences mentioned had only a slight effect. In every case
they represented less than a 1% changability of noise sensitiv-
ity, The two exceptions were "fear of disasters" and the state-
ment "Noise has increased during the last year". These reached
4% of the changeability in sensitivity to noise.
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It is interesting, that the following factors did not show /1305
any significant influences on noise sensitivity:
income, professions, education, single or multi-family dwellings,
objective population density and, among the personality traits:
the extent of extroversion.

10 Adjustment to Airplane Noise

Daily experience shows that man can get used to certain
noises under specific conditions. The question seems justified
whether it is possible to get used to airplane noise.

Research shows that people with excessive noise sensitivity
were more frequently represented in the group of subjects with a
long time of residence. (The factor of "length of residence" was
effective independently from the factor "age" and considerably rore
effective than the latter). This leads to the conclusion that
the number of excessively noise-sensitive people increases with
the increase of length of residence. This explains the assumption
that people can get used to airplane noise in time.

During the interview the subjects had to report whether
they can get used to airplane noise. Approximately 2/3
agreed and 1/3 disagreed. While the extent or airplane
noise exposure did not influence the distribution of these
answers, length of residence showed the following influence:

- After length of residence of less than 6 months 16% of the
subjects disagreed with the possibility of getting used
to airplane noise,

- With the length of residence of 10 years and more 30% disagreed
with the same possibility.

Those results confirm the conclusion already mentioned
above that sensitivity to airplane noise increases with the
duration noise of exposure.

11 Noise and Living Conditions 1306

It is known that unfavorable environmental conditions lead
to lowering of rents and to a social disengagement "combined with
an increase of the low social classes" and an extreme cases to
the development of slums. In the present study the question was
tested whether the observed noise conditions show effects of this
type.

Especially in the case of traffic noise an increase of noise
exposure among the subjects was accompanied by a decrease in income
and a strong decrease in home ownership.

te



Table 4 shows that there was also a smaller percentage of
income used tor rent with an increasing exposure to airplane
noise.

Table 4

Relationship of Rent io Income quiet and Noisy Areas
Quotient: Income/rent based on ranking. High quotients mean
relatively low rents, low quotients mean relatively high rents.
N = Number of those questioned.

airplane | traffic
‘noise in N | Quotient| noise N Quotient
=15 284 1S 40 - 47 ) 306 1,4
15 - 29 445 1,5 48 - 55 1457 1,3
30 - 44 1116 1,4 56 - 63 572 1,4
45 - 59 629 1,3 64 -~ 72 154 1,6
The same effects were not recognizable in the case of 1307

airplane noise. It has to be assumed that airplane noise
expositions did only increase to today's extent in the last 10
years and therefore has so far not lead to a disengagement of
inhabitants. Besides, airplane noise areas are suburban
rezions which provide a location in a natural environment and
thereby provide, at least presently, an incentive to urban
dwellers who leave the city.

12 Comparison Between Airplane Noise and Traffice Noise

12l Self Ranked Disturbances

It should be mentioned right away that the two exposure
measures NNI and an cannot be compared in physical respects.
Therefore it is necessary to conduct counparisons based on the
effect on people.

Table 5 is a juxtaposition of equal scale values of self-
evaluated disturbances with corresponding values for traffic
noise and airplane noise., This makes it obvious that hoth
noise weasure scales do no>t run parallel in respect to the
disturbance.
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Table 5

Self Ranked Disturbances of Street Noise and Airplane Noise

selfevaluated Lgg NN2
rank values in 4B(A)
47 b )
62 38
17 60
122 Effects on Leisure Time Activities /308

In comparison to the disturbance of leisure time
activities there is a distinct difference in areas of higher
noise exposure: in the case of airplane noise reports of dis-
turbances of communication (conversation, T.V., radio) pre-
dominate. In the case of traffic noise, however, reports
of disturbances of sleep and recreation are clearly always
the first among disturbed activities. This may be due impart
to the fact of nocturnal noise emissions that are of differing
strengths bat partially also to the different character of the
two noise sources. The passing of an airplane is of considerably
longer duaration than the passing of a car. Therefore the under-
standing of sentences in a conversation is considerably more
affected by airplane noise even with equally loud noise peaks.

123 Evaluation ¢f the Evironment

- =

Comparison of spontaneous information abou: the causes of
disturbances through the environment was iateresting.

The statement "airplane noise is the cause of the disturbance"
increased steeply and nearly in a straight line with the NNI values.
In a similar way the statement "traffic noise is the cause of the
disturbence" increased in relation to L50 values.

We can clearly state that approximately 50% of those inter-
viewed gave causes for disturbances through the environment as
follows
- at 45-149 NNI airplane noise
- at LSO equials 65-72 dB(A) the traffic noise.

All these considerations indicate that a comparison between /309
the effects of airplane noise with those of traffic noise are
difficult. Relatively enlightening is the comparison of
the two noise scales if self-ranked disturbances are used as a
connon denominator. Here it shows that with increasing noise
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levels the difference between NNI and LSO

13  Comparisons With Foreign Test Results

decreases considerably,

Comparisons with similar studies in other countries are
interesting but they are not possible without limitations
since all of the conditions are never strictly comparable,
Nevertheless, some of our results should be compared with
those from foreign sources.

The degree of disturbance by airplane noise in foreign
studies was established by the addition of reports over disturbed
activites (Conversation, sleep, T.V., and so forth). For this
purpose an index value of disturbances was calculated with a
special process based on Guttman. To make a comparison possible
we calculated index values for the disturbance of Geneva and Zurich
with the same process. Fig. 1 and Table 6 compare our index values
with those of foreign studies.

Figure 1 Average value of disturbance (Guttman Process) /310
in France (82), England (8b8), Holland (84), and
Switzerland. All foreign values are taken trom
compilation by Alexandre (85).

10 ;
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g ° {3. ¢ 4 England
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gz* ‘:—‘ oe
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D"’#‘r‘ Y ™ -
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Table 6

Averape Values of Disturbances for Varying Zones
of Airplane Noise. 10 equals maximum disturbance
0 equals no disturbance.

[Airplane France Rolland England

Noise rng] (Orly, Bourget, (Schiphol) | (Heathrow
NNI Lyon, Marseills) 1963)
31 - 40 2,5 = 3,8 3,6 -3,2] 3,0~-4,0/3,3
41 - 50 3,0 - 6,2 5.3 4,4 - 5,0]4,3
51 - 60 5,0 -~ 6,7 5,1 -6,3 5,9 $,3
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Generally the disturbance by airplane noise test zones
shows a certain agreement. Lspecially the increase of
disturbance dependent on NNI values 1s almost the same
in _all test results.

Direct questions about disturbed leisure time activities
were asked in the English, French, and Swiss studies in a com-
parable way., Table 7 compiles the percentage of reports of

*

/311

disturbed activites ) in a noise zone from 47-52 NNI respectively

a corresponding index value of R-84 to R-85,

Table 7

Disturbed Leisure Time Activities In the French, English and
Swiss study on Airplane Noise. The percentages are based on
the number ot answers Toccasionally to very often disturbed"

Type of Disturbance . Persons with disturbed leisure activities
France England Switzerland

at 84-89 R |.at 47-52 NNI| .at 47-52 MNI .
% % % L ] L
being startled 29 59 51
sleep 20 47 45
waking up at night 37 64 45
quiet and recreation 50 44 57
radio and T.V. 75 76 68
vibrations 69 75 60
conversation 61 73 71

*) ATT answers between "occasionally to very frequently

disturbed" were considered.
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Disturbances of communicative functions (conversation, /1312
television, and radio) as well as information of vibration _
and disturbances of rest and recreation agree in the three
compared studies quite well. In tirst approximation it can
be said that in each of the three studies in a noive range of
50 NNI approximately 50-70% of the exposed population felt
disturbed in conversation.

Certain deviations are found in the questions concerning
sleep disturbance. We assume that differing conditions in night
air traffic are responsible for those deviations.

14 Threshold Values For Airplane lloise

In the enclosed expert report on airplane noise exposure of
July 31, 1969 the authors (Prof. K. Battig, Dr. A, Gilgen,
Dipl.-Ing. J.R. Hediger and Prof. A. Lauber) also recommended
provisory threshold values. Those recommendations were es-
tablished on the basis of foreign surveys. They were supposed
to have temporary character until the Swiss results of the
effects of airplane noise would create a new basis for the eval-
uation of these questions. Tn this chapter the threshold
values which were then suggested will be critically analyzed
in the light of the present study. Only conditions for residen-
tial areas were taken into consideration since airplane noise
studies gave very few indications for their usefulness in other
areas.

141 Recommended Threshold Values of 1969 /313

The mentioned group of experts came to the conclusion that
two situations have to be kept separate in the establishment of
separate threshold values:

- The Situation in Already Developed Residential Areas.
Here it is Triportant to determine the Jimit of excessive disturbance.
The criterion is the threshold at which a majority of the population
shows a considerable effect on their well being.

- The Situation for as yet Undeveloped Areas. Here the
threshold values have to be established for regional planning
around airports. Decisive ar: those thresholds below which Tittle
or medium noise exposure with hardly provable or only limited noise
exposure could be guaranteed. For further details see the report of
July 31, 1969 pages 11-25,

Tables 8 and 9 show these temporary recommendations of July
31, 1969 again.
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Table 8 /314

Threshold values of excessive disturbance by airplane noise.
temporary recommendations of July 31, 1969, NNI-Values
between 6:00 am and 10:00 pm 5 NNI have to be deducted
for buildings with little sound proofing. For buildings
with increased sound proofing 5-10 NNI have to be added
depending on the extent.

Apartments %0

Schools 40

Office buildings 50

Industrial and trade

buildings 55

Hospitals 35

Ware houses and buildings

ith temporary tenants 60

Agricultural and military

use 60 and up
142 Effects at Airplanc Noise Within the Range of Recomnended /316

Scheduled Values of 1969.

P T e Y

In the following it should be tested, first of all, which degree
of disturbance by airplane noise could be expected ir Switzerland
if the threshold value of excessive disturbance of 50 NNI for
homes and the standard threshold value for regional planning
of 35 NNI for exclucive residential areas is achieved. For this
purpose table 10 shows the two values of 50 and 35 NNI and the
most important statements which are suitable to indicate the
degree of disturbance. Two values are usually given which are
based on the airports of Zurich and Geneva. The values of Basel
were excluded from this discussion because of the spec' «] situation
of this airport,
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Table 9 /315

Threshold Values for Regional! Planning Around Airports. Temporar
Recommendations of July , 1969, "] Values between 6 and 10 *M

Utilization and Zones NNI-Values

4 o ——

Industrial buildings with special sound pro-
i tection measures and airconditioning in
office sections, -- Ware houses. ~--
Militray and agricultural use, more than 50

Office buildings with special sound protec-
tion, -~ Industrial buildings and trade
shops. . 41 to 50

Mixed zone (Businesses, workshops and
apartments). -- Schools with special
sound insulation. 36 to 4G

Residential zones, schools and hospitals i
with special sound insulation. 25 ¢o 35

Hospital and sanitarium zone without special
sound insulection less than 25
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Table 13 /1317

Extent of tne Effects of Airplane Noise in Geneva
at Levels of 50 NNI and 35 NNI,

Pexrcent of thos questioned
Kind of Effects .

lat 34-36 NNI | at 49-51 M X

"much disturbe”, scale 1 -"10 12,3 43.2
zonversation disturbed 9,0 4€ 5
recreation disturbed 5,4 i 1,8
sleep disturbed 8.2 l 24,1
Spontaneous: airplwre '

noise is cause of dist:zbance 7,8 26,2
learplugs used 4,1 5.0
sleeping pills taken 6,6 8,5
consider moving away 5.7 30,?
closing of windows 16,90 38,8

Airplane noise exposure_in the range of 50 NNI causes a

high degree of disturbance to people Tiving near Swiss airports.

Ta this connection it should be remembered that an especially steep
increase was seen in the increase of disturbed leisure time activities
and the ranking of "strong disturbance" in the range of 45 NNI. This
range can therefore be considered as the critical threshold. The
suggestion of the experts of July 31, 1969 to limit airplane nolse
exposure to 50 NNI as the highest tolerahble limit for homes is de-

¥initly to nigh., .~~~

In the range of threshold values of 35 NNI, which was /318
suggested as upper 1limit for the planning of residential
areas in presently undeveloped zones, a ceriain amount of
disturbance coiald already be noted. However, it was a de-
finite minority which reported disturbances, so that it
can be expected that disturbaances in_zones bel.s NNT

- - - @ e

should be minimal.

143 Noise Zones Resulting from the Swiss Study

Disturbances in ncise zones between 35 and 50 NNI are
difficult to evaluate. To do jus.ice to this middle range
the effects in important noise :ones are presented in table
11,
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Table 11 /319

Extent Of Effects of Airplane Noise in Zurich and Geneva
in three Noise Zones ot 10 NNI each.

Type of effect - 8 of questioned €s

25 - 34 35 - 44 45 - 5¢

NNI NNI NNI
Very much disturbed, scale range 8 - 10 11,1 23,4 44,4
Medium disturbarn.e, scale range 4 - 7 26,1 37,9 35,2
Little disturbance, scale range 1 - 3 43,6 33,2 17,2
No disturbance, scale value 0 19,2 5,6 3,2
Conversation disturbed 8,8 2n,1 47,2
Pecre~tion disturbed 9,2 15,0 31,0
Sleep disturbed ] 8,5 11,4 22,1
Spontaneous: airplane noise

is reason for distubance 8,1 17,7 37,0

Use of ear plugs 3,3 3,8 4,7
Use of sl eping pills 3.° 3,5 7.7
Consider .uving away 5,5 11,7 27,5
Closing ¢ . windows 15,6 23,4 27,1

The three NNI zones differ distinctly in relation to the effects
of airplane noise. They agree well with zones A,B,and C which the
expert group established in their report from July 31, 1969 (Page 12).
We thercefore can complement these zones with our values and fornwulate
the fcllowing description:
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ZONE A 1320
Zone with low airplane noise exposure. Upper limit lies at

34 NN1. " Approximately 10% of the population rank alrplane

nolse exposure as strong disturbance. Approximately 73%

report little or no disturbance. Zone A is an area with

little disturbance,

-

ZONE B

Zone with medium airplane noise exposure which lies between 35
and 49 NNT nolse exposure . Approximately 23% of the population
rank airplane noise effect as "strong disturbance". 39% of those
questioned report little or no disturbance. Zone B therefore is

an area with medium disturbance.

ZONE C

Zgﬁszgigh strong airplane noise exposure which lies in an_
area of 45 or more NN1. 50% or more of the population rank
the effects of airplane noise as "strong disturbance". Zone C

1s an area of strong disturbance.

It should again be remembered that a group of experts in
their report suggested limitations between the three zones as
follows:

- Zone A: Less than 25 to 30 NNI
- Zone B: Between 30 and 50 NNI
- ZJone C: 50 and More NNI,

The indicators and the evaluation of airplane noise exposure
of the three zones A,B, and C was essentially adopted as given by
the expert wroup (page 12 in the expert report of July 31, 1969),
However, the reported NNI values which defined the three zones
deviate from those which the experts had estimated, based on foreign
reporcs.  The reasons are as follows:

- The upper limit of Zone A (low airplane noise exposure) 1321
is raised from 25 to 34 NNI because in this extended zone
the disturbances are low and only a minority of about 10%
of e population are affected.

- The Jdemarkation between Zones B and C (medium respectively strong
airplane noise exposure) is lowered from 50 to 45 NNI because
"strong exposure” as well as some other criteria increase
steeply especially in this range. The results indicate that the
range between 45 and S0 NNI represent the critical threshold.

Those two "border adjustments" are the result of the Swiss survey
evaluation,

The three zones rate airplane noise based on its effects
v

on >eoBIe. It does not necessari! represent threshold values
'“r*'. - .:‘T‘T‘“T“"TT‘C‘,“'V“T_","T".' AT T T TS e e e e e
which were mandated o the aw malkkers,
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144 Basis for Measures Against Airplane Noise.

—— - o o

The study group for socio-psychological airplane noise
research has been assigned on the basis of their test results
to create foundations for new legislation in respect to original
planning and air traffic. It is the opinion of the study group
that the results established with this study, especially tﬁe
above mentioned zoning and the stat:ments In table T1 concerning
the extents of the effects of airplane noise in Geneva and Zurich
represent a usable basis for the necessary measures.

Table 12 shov. the connection between airplane noise exposure
and quality of life. These evaluations refer to areas which are
already developed. Airplane noise exposure represents, especially
in Zone C, a limitation of quality of life which has to be taken
seriously and which should be reduced by suitable measures. The
study group wants to emphasize that stronger criteria should
be applied to areas that are not zoned yet and which are presently
not developed: In these areas which fall within the noise Zone
C no residential areas should be includea.

Table 12

Noise Zones and Noise Exposure: Evaluation of the quality of life

Zone | noise range |airpl.noise | evaluation of
NNI exposure: living quality

A to 34 low little affected

B 35 to 44 medium affected

c 45 and above strong strongly affected

The establishment of threshold values is a political
decision which, in addition to the eff{ects of airplane noise on
people, has also tc take economical technical and planning
factors into consideration. The study group is not able to
competently evaluate the latter factors. It therefore is limited
to the report of basic findings which were established by the
results of the Swiss study.
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APPENDIX 2

STUDY GROUP FOR
ENVIRONMENTAL RESEARCH
UNIVERSITY ZURICH/ETH

Instructions for the Interviewer .

1.

Purpose of the Research

Information about the background and purpose of this
inquiry are solely for the use of the Tnterviewer. By
no means are they to be passed on to the interviewed
subjects.

The study in which you are involved is part of a larger
rescarch project into the socio-psychological effects
ot noise and specially of airplane noise on the pop-
ulation. The study has been authorized by the federal
government and is conducted by a work study group of
the University of Zurich and the ETH. The execution of
the inquiry was awarded to the IMR,

Since it is our goal to obtain spontaneous and undis-
torted answers about the degree of disturbance and the
effect ot noise it is important that the interviewees
are not to be informed of the actual purpcse »>f the
survey. A person who is aware of the purpose of the
questioning from the very beginning has the tendency
to exaggerate his answers, especially if he is actual
disturbed by noise,

Who yill be Questionegz

A)  General

FEach individual household was chosen by a random
sampling process withia various noise zones which
had been e<tablished by acoustic engineers. The
intervicwer is in the possession of a list of the
sclected households which he has to interview,
Now it is the task of the interviewer to choose
the target person within this househola, agaii, on
a randon bhasis. Only if the interviewer uses the
following, scientifically proven process for the
selection of the target person is the guarantee
given that the totality of the interviewed persons
resembles a ceduced but true sanple of the total
population living in the noise zone.

/12
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Therefore it is absolutely essential that the target

persons are chosen on the basis of the prescribed
process

The Process for the Selection of the Target
Persons within the Household.

Relationship to the

SN B DN

head of household Sex Age Persons Cherl
Head of household m 1
Son m 2 _ a
Mother of wife f 3 _
Wi fe f . 4
Table D
Number of persons Choose
over 18 years. Person
i
2
3
4
or more 4

All persons over 15 years have to be entered in this
diagram. The numher o~{ persons over 18 years is to be
listed in the following order: Oldest male, second
oldest male, ari so forth, oldest female, sccond oldest
female, and so forth. The person to be interviewed

is selected on the basis of selection TABLE D,
Within the selection table I the translation is:

The interviewer is listing every person over 18
years within a household, In the first colum:
give the relation tc the head of househcld, in
the~zccoand column the sex and in the third colr—,,

it necussare. the ace. In the fourth coiurm the
persons are numbered in such a w.j that male and
female persons are .sted azvcrding to their zge in
decreasing order, Sce ahovel., Tu obtain th- e
numbers it is o»-iy necessary to give the ac 1 f
there are two (1) adults of the
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same sex to be found in a household who do not
stand in a parent/child relationship. (Thi. will
only happen in a small number of households). In
case of an answer; "I, my wife, her mother, and
our grown son", the persons can immediately be
numbered without giving their age. (See above;
1.4.3,2.). Then the interviewer consults the
selection table D which tells him which person is
to be interviewed. The name of this person is to
be written on the cover page of the questionaire.
For each chosen person a new questionaire has to
be used since the selection tables are not the
same for all interviews.

Initially this selection process may seem complic-

ated, however after one or two contact it can be
easily handled.

How to Conduct the Interview?

If there is a telephone in the household to be inter-
viewed the first contact is by telephone, otherwise it
will be done directly. To simplify the establishment
of contact with the target person an introductory letter
has heen sent to each of the chosen addresses (the
letter can be found at the end of these instructions).
Refer to this letter, ask the contact person briefly
about the other people who live in the household as
instructed in the previous chapter. During the in-
troduction aveid by all means the mention of the word
"Noise"., It is best to use approximately the followving
text;

"T an a member of the study group for - mental
research of the University of Zurich. 1 . - soriced
to question someone in ¢ ar household izt 's
opinions on certain enviroumental factors auv ,.. e
of residence, as we had mentioned in the lette . 13
you please 1ell me hov many people are ove; e
18"7? (Depending on the answer the age Taese
nersons has to be obtained to determine the target
person). "According to my random key it is ...,.,. whom

I would like to question. When does this person have
time for the interview"?

/14
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Usually this text is sufficient to obtain the app- /15
ointment for an interview with the target person or,
in the case of direct contact, to st >t the interview.
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ARBE ITSGEMEINSCHAFT

FUER UMWEILTFORSCHUNG
UNIVERSITAET ZUERICH/ETH
Bleicherwey 5

8001 Zurich

Telefor. 051/ 44 10 58

STUDY GROUP FOR
ENVIROMENTAL RESEARCH
UNIVERSITY ZUERICH/ETH

Dear Madam or Sir;

Our study groun .s been authorized by the federal
government to vesearch ihe environmental situation in
several comm ‘ities of Switzerland. This will also
includ2 housenold interviews.

Your household is one of the 4,200 which have been
selected for th*s process by a random method. Cne
person which is living in your househ-1d wil: be sele-
cted by one of our interviewers who wil!' contact vou
wi hin the next few days. This will again happea oy
means of a random selection process. Since the group
of selected persons is to represenit a small but true
sample of the total population over 1° years of age in
your comnunity it is important that really all chosen
persons c. be interviewed to prevent a distorted
representdtic.. of the ponulation of your community,

Since our interviews will be evaluated statistically
the participants will remain completely anonymous.
This means that nobody will be able to subsequently
determine which person gave certain answers. Just like
in a public election, a'!l of your statements will be
treated absolutely contidentially,

We deeply appreciate ail help you can zive to our
interviewer during the iaterogation and we thank you
for ‘he time you make available for the interview,

Again, we like to thank you for your help during our
research and remain

Sincere'y

Study group for

Environmenta! Research
University Zuerich/ ETH

/16
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Mgigin Count of Questionaires for the test
—-ich-Kloten, Genf Colntrin and Basel-Mulhausen®*

Sex of the Interviewee?

H r'.le
Female

If you think of your residence, do you like it
very much, quite good, not so much, not at all?

Very much

Quite good

Not so much

Not at all

I don't know, no answer

How long have you already lived in this community?

Less than one year
Between 1 and 2 vears
2--10 Years

10 or more years

Question 0

ZH

46.0
54.0
1471

Question 1

Question 2

Rk

o 00 0 O
L] . . L]
(= NV

GE

47.8
52.2
1524

o o
O b =3

N. L] L] - -
o O =] e W

w0

W RN
*® e = o
~ 0o N O

BS
42.7 %
57.3 %
946 Abs,
58.9 %
36.0 %
3.3 %
1.7 %
0.1 %
946 Abs
3.8 %
5.8 %
28.9 %
61.5 %

* The percentages refer to the number of those
who actually have been asked the narticular question during

the interview.
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interviewed

/17



Question 3 /18

Do you like this community today better or worse
than some time ago?

Better 29.1 20,6 22.3 %
Same 49.0 57.7 55.5 %
Less 20.3 20.6 17.8 %
I never liked it 0.7 0.5 0.1 §
I don't know 0.9 0.7 4.3 §
1383 1479 910 Abs
Question 4
How long have you already lived in this residence?
Less than 6 months 4.3 2.1 1.9 %
6 months to 2 years 16.4 12.5 12.4 %
2 years to 10 years 47.1 40.6 39.6 %
10 years or more 32,2 44,7 46.1 %
1471 1522 945 Abs.
Question 5

Here is a number of different activities. Please tell
which of those you conduct away from your place of residence
most of the time or always?

Shopping 34.7 62.1 26.4 %
Visit cultural events
like, cinema, concert,

sports 56.6 45.8 49,2 %
Visiting friends and

acquaintences 59.3 53.3 49,7 %
Visit cafes, restaurants 34,6 24.0 33.4

None cf the above 9.0 5.9 19.9

(More than one answer) 285 2911 1689 Abs

13
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N Question 6

Thinking of your close environment, is there something that
you or your family dislike to a certain degree?

Yes 60,2 53.8 56.7 §
. No 39.4 45.9 41,6 %
\ Don't Know 0.3 0.3 1.7 %
1469 1524 946 Abs

: Question 7

Is there something disturbing to you or your family so
that you can no longer enjoy life to the fullest?

Yes 20.2 26,2 17.7 %
No 79.7 73.4 8l.4 %
Don't Know 0.1 0.4 1.0 %

1467 1524 946 Abs.
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Question 7 A

What does disturb you?

ZH
Airplane noise Us5.6
Airplanes 2.0
Street traffic noise 18.5
Street and train traffic 6.4
Neighbors 11.7
Climate (foehn, fog, little
sun) 1.3
Airpollution, exhaust emiss. 5.4
Industrial emissions 2.0
Other 7.0
298

Question 8

On these cards are several properties listed which are im-
portant for location and living quarters.
cards in such a way, that the property most important to you

| o =
o o o O oo~ £&U Q9
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Please sort the

WA MM WM WMWN
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is on top with the remainder in descending order of importance.

Proximity to the place of employment

Rank:
1
2
3
4
5 11.
6
7
8
w

Dont kne

10.4

9-6
12.7
12.9
11.7
12.8
10.0

8.4
14.2

94€
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Proximity to the city
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1
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Good traffic location
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Good schools for the children: /22

Rank ZH GE BS
1. 15.9 6,2 12,6 %
2. 14.4 9.2 10.8 §
3. 18,8 15.0 15,3 %
4, 12,5 9.8 10.3 %
5. 10,5 10.3 9.3 §
6. 7.1 10,7 6.7 %
7. 7.3 11.2 10.3 §
8. 8.9 10,6 8.6 %
I don't know 4,6 17.1 16.3 %
1471 1524 946 Abs

Entertainment and cultural possibilities like movies, concerts,
restaurants etc,

1. 0.7 6.5 0.5 %
2. 1.2 2.0 1.3  §
3. 2.0 4.4 1.0 §
4, 3.3 6.1 2,0 %
5. 5.5 8.8 5.4 %
6. 9.7 14.4 10.1 %
7. 19.7 20,3 16.5 %
8. 52.1 28,17 42.1 %
I don't know 5.6 15.0 21.1 %

1471 1524 946 Abs,

Natural surrounding:

1. 21.1 32.3 24,6 %
2. 24.7 21.4 0.2 %
3. 15.2 7.6 13.2 &
4, 12.0 6.0 10,3 %
5. 9.0 7.4 6.7 %
6. 7.5 7.7 5.7 %
7. 7.0 7.4 4.1 %
8. 2.7 6.0 1.4 %
I don't know 0.8 4,2 3.8 %

1471 1524 946 Abs

17
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Quiet location:

Rank

e * e o »

1
2
3
4
5
6
7
8
I

don't know

Now look at the cards again and tell me whether each of these
place of
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x
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00 b e e BN e B e O

-] * * & o e e o o -

Pt

Question 9

properties is available or not

residence.

Proximity to place of work

Present
Not Present
I don't know

Proximity to the city

Present
Not Present
I dont know, no answer

Good traffic location

Present
Not Present
I don't know, no answer

18

76.9
19,6

3.5
1471

68.9
30.3

0.7
1471

your

56.6
28,17
14,8
1524

81.4
16,7

2.0
1524

present

N W o o)
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61.3
25,2
13.5
946 Abs
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Many

Good

Entertainment

shopping opportunities:

ZH
Present 53.3
Not present 46.0
I don't know, no answer 0.7

1471
schools for the children:
Present 79.1
Not present 13.3
1 don't know, no answer 7.5

1471

and cultural

cancerts, restaurants, and so forth

Present 32.7
Not present 64.0
1 don't know, no answer 3.3

1471

Natural surroundings:

Present 85.0
Not present 14.8
I don't know, no answer 0.2

1471

Quiet location:

Present 47.1
Not present 52.3
I don't know, no answer 0.6

1471

GE

71.3
27.2

1.5
1524

73.4
16.1
10.5
1524

possibilities

39.1
54.1

6.8
1524

62.7

35.7
1.6

152

57.9
40.7

1.4
1524

BS
75.8 %
22.6 %
1.6 %
946 Abs.
79.1 %
7.2 %
13,7 %
946 Abs.

such as movies,

35.3 %
52.9 %
11.7 &
945 Abs
83.2 %
15.8 &

1.1 %
945 Abs
65.2 %
32.9 %

1.9 %
946 Abs.

19
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Does the interviewee live:

In apartment
A rented one family house,

Subletting,

In a condominium,
- or

In own one

multi-family house

L e e

Question 10

ZH GE
72.7 55.1
2.0 6.2
1.1 0.6
1.3 3,2
22.8 34,9
1471 1524
Question 11

How much is your rent, -including utilities?

Less than 150 francs

151
251
351
451
551
651
751
851

to
to
to
to
to
to
to

and more

250
350
450
550
650
750
850

No answer

20

1.8
10.4
20,3
31.7
18.9
10.3

4.1

1.2

1.4

1086
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BS
72.8 %
1.8 §
0.8 §
0.6 %
23.9 %
946 Abs
3.8 %
15.3 %
24,5 %
19.7 %
15.5 %
11.2 %
5.5 %
2.0 %
2.3 %
685 Abs
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How many rooms (excluding kitchen, bath,

your apartment have?

1 tol 1/2
2 to 2 1/2
3 to 31/2
4 to 4 1/2
5 to 5 1/2
6 to 6 1/2
7 to 7 1/2
8 and more
No number

How do you feel

To small
To big
Just right

about the size of your apartment?

I den't know, no answer

Question 12

ZH

toilet) does

GE

— O
-

NSO b 00 W W

et 6 @ @ o © © o =
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[

Question 13

18.9
2.7

54.3

0.0
1471

21,5
4.5
74.0
0.1
1524

BS

MNNODOIO N
- * o - . L] -
O ND OO
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1.7 %
941 Abs
2l1.6 %
2.3 %
76.0 %
0.1 %
946 Abs

21
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Question 14

How well is the sound insulation in your residence?

Poor sound insulation
Good sound insulation
I don't know, no answer

At what times are you usually

(Multiple answers)
Mornings

Afternoons

All day, during noon hour
All day, but not during
Noon hour

Evenings

Nights

Usually at home

Always different

No answer

22

ZH GE
50.8 45,2
48,4 51.8
0.8 3.0
1471 1524
(uestion 15
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BS

54,0 %

42,8 %
3.2 %

946 Abs.

at home on work days?

6.4 %
7.7 %
19.0 %
17.1 %
3.8 %
0.7 §
25,7 %
21.4 %
0.0 8§
965 Abs
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Question 16 /28

If you have visitors from a different area how do they
find your living situation?

ZH GE BS
Very good 28,6 36.4 36.9 %
Good 54.5 50.0 53.2 %
Not so good 14.3 10.4 6.1 %
1 don't know 2.6 3.2 3.8 §
1471 1524 946 Abs.
Question 17

Assuming you live in Winterthur and would have to move for
professional or other reasons, which of the following places
would you least likely select if the choice ‘is up to you?

Bulach 3.9 % Lancy 3.7 %
Regensberg 3.9 % Geneve-Champel 5.1 %
Hori 40.9 % Geneve-Jonction 44,3 §
City of Zurich 28,3 % Meyrin 24,6 %
Kloten 13.7 % Nyon 5.2 %
Regensdorf 5.0 % Cologny 5.2 %
Zollikon 2.0 % Chene-Bourg 4,0 %
I don't know 2.2 % I don't know 2,2 %
1471 Abs 1524 Abs.

(This question was not asked in Basel)

23
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Question 18

Is this because of one of the following reasons?

Hectic Life, Nervous People
Too much airplane nolise

I just don't like that place
Too much traffic, to much ex!
High rents

I don't like the people that much

The place is boring

I don't like the area or climate

Another reason
I don't know, no ansver

ust

ZH

w

O Bt N ) U GO D

W?* ® e o s & o s + o

ol
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(This question was not asked in Basel)

Question 19

Which of the schools did you visit

ZH
Grammar School 15.8
Secondary/County/
Real/School
(American equivalent:
10 grade school) 18.1
Vocational high school 42.6
High school/junior

college 16.5
Four year college or
university 7.1
1471
24

last?

GE
25.6
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Question 20

What is your marital status?

Married
Divorced
Widowed
Single
No answer

Do you have children?

Yes
No

[
OO P v

ﬂ‘ - * L] -
O P3N

oy

[
NO =~ Owwun

N. - . - -
= OO WO

o

Question 21

81.7
18.3
1331

81.3
18.7
1361

Question 22

How many are below 18 years of age?

None
1
2
3

4 and more

25.5
25,8
31.3
13,0

4.5
1088

o e 5 i T PR Bt

44.2
24.6
21.8
7.8
1.5
1108

v o T R YIRS T TRV TSI N . v e s

BS
74.6 %
4.1 %
9.5 %
11.6 %
0.1 %
946 Abs
78.4 %
21.6 %
843 Abs
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Question 23

We have here a number of terms which could be used to des-
cribe a residetial environment, Please indicate which of
the two attributes describes your immediate environment.
Please do not skip any lines and check only one box in each
line. Here is an example with the attribute pair "Inviting-
Inhospitable" (the interviewer shows a card to his subject).
If you feel that your surrounding is very inviting then check
the left side of your card. If you consider your closer
surrounding very unhospitable then check off the far right.
If you feel that the truth is somewhere in between check off
the box that you feel is closest,

ZH GE BS
Exciting-monotonous
1 15.9 29.0 16.2 %
2 25.4 34.2 29.3 %
3 19.0 17.1 18.8 %
4 20.3 11.7 19.9 %
5 9.4 3.6 8.5 %
6 5.6 2.9 5.3 %
7 4.3 1.4 2.1 %
1470 1524 946 Abs
Lively~-deserted
1 25.0 29.9 21.9 %
2 33.3 27.8 35.3 %
3 22.3 15.8 24,1 %
4 13.0 9.9 14,3 %
5 1.8 6.2 1.4 %
b 1.8 6.2 1.4 %
7 0.8 4.7 0.4 3%
1471 1524 946 Abs
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Familar-foreign
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Quiet-noisy

-] O UL o o B =

Clean-dirty

N W N

Pleasant-Foul Smelling

NV B N

ZH

Pt e

Swwowm
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16.3
23,8
1469

o) o
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et

19.5
20,3
12,2
21.8
13.0

8.2

5.1
1471

GE

12.8
16.1
10.2
9.4
9.8
17.
24,4
1524

o
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e o o
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o 00y 0w O =)

ot

18.9
18.1
11.5
26.6
9.9
8.5
6.4
1524

BS

22.8
23.5
13.5
8.8
9.8
10.8
10.8
946 Abs
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Native-alien

SO WD

{felpful-indifferent

NI N

Generous-narrowminded

~N O U N

ZH

14,4
17.7
11,4
20.7
13.3
13.3

9.3
1470

23.4
27.3
13,2
19,5
6.8
5.7
3.9
1469

12,4
23,7
17.4
27.0
8.1
7.2
4.3
1471

20.4
258.9
13.6
17.5
7.0
7.7
7.9
1524

11.6
19.9
17.6
40.8
4.3
3.2
2.6
1524
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Entertaining-boring

-~ N W N e

Friendly-hostile

~ O U BN

Weal thy-poor
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ZH

27.6
34,8
17.8
13.1
2.8
2.0
1.8
1468
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18.0
30.1
19.4
16.8
5.2
5.8
4.7
1524

11.4
31.5
20.3
29.5
4.4
2.3
0.7
1524
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Question 24 /36

Which outside noises do you hear most often in your residence?

ZH GE BS

Traffic noises

(trucks, cars, auto horns,

street cars, train) 48.3 43.0 52.7 %
Industrial noises,

(trade, factories, building

sites) 3.3 5.0 5.1 %

Airplane sounds 58.9 57.7 57.7 %

From neighbors

(Directiy and Indirectly) 11.6 14.9 7.7 %

Sounds of nature 1.7 3.5 1.5 %

Other Sounds 2.7 4.7 3.5 %

I don't know, no answer 0.7 4.9 1.6 %

(Multiple answers) 1870 2035 1228 Abs
Question 25

Do you notice air and water pollution in your

closer surroundings?

Yes 55.9 51.4 41.7 %

No 43,6 47.7 57.1 %

I dea't know 0.5 0.9 1.2 %
1471 1524 945 Abs

31
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Air traffic

4 Street and train traffic
Industry
(trade, factory building)
Households
Other

I don't know
(Multiple answers)

Question 26

What's the cause of this pollution?

ZH GE
40.5 43,6
17.7 30.5
31.5 19.8
21.5 10.5
8.4 11.3
2.3 1.0
1001 915
Question 27

How much are you bothered by this pollution?

Very much
Somewhat

A little

Not at all

I don't Know

Are you working?

Yes
No

32
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ZH GE
10,9 22.4
37.1 39.9
31.3 26.7
20.4 10.7
0.2 0.4
8§22 7817
Question 28
59.4 55.1
40,6 44.9
1471 1524

BS

20.9
26.1

39.8
14.4
12,0
2.4
455 A
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BS
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56.1 %
43,9 %
946 Abs
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Question 29

Do you work in your neighborhood or outside of it?

ZH GE BS
Neighborhood 42.0 41.0 37.9 %
Outside 55.4 59.0 59.4 %
Both 2.6 0.0 2.6 %
874 839 530 Abs
Question 30
What kind of work are you presently doing?
Farmer 2.7 2.2 0.4 %
Unskilled worker, semi-skilled
worker, office worker 16.6 14.9 14.5 %
Skilled blue collar 22.3 22.8 21.7 %
Skilled white collar 24.4 © 26,8 3.5 %
Managerial, Official,
Technician, tradesman 20.4 18.3 15.3 %
Professional, artist 7.2 9.6 11.3 %
Businessman, director 6.4 5.4 2.3 %
857 832 530 Abs

Question 31

Please state the amount of the combined gross-earnings of yourself
and your spouse.

Under $500.00

501.00 to 1,000.00
1,001.00 to 1,500.00
1,501.00 to 2,000,00
2,001.00 to 2,500.00
2,501,000 to 3,000.00
3,001.00 to 3,500,00
3,501,00 to 4,000,00
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3 $4,001,00 and mcre
No income
Don't know
No answer

Do you have a car?

Yes
No

Which age group do you belong

18 to 25 years
26 to 30 years
31 to 35 years
36 to 40 years
41 to 45 years
46 to 50 years
51 to 55 years
56 to 60 years
61 to 65 years
66 to 70 years
70 years and more
No answer

ZH GE BS

6.5 7.9 6.9 %
3.1 2.8 2.2 %
1.0 3.1 1.8 %
2.5 9.7 7.8 %
1471 1524 946 Abs
Question 32
67.6 72.17 57.3 %
32.4 27.3 42.7 §
1471 1523 946 Abs

Question 33

to? Please tell me the letter.

11.4 6.2 7.0 %
15.3 10,0 11.4 %
15.9 10.6 13.1 %
12.6 11.2 14.3 %
11.4 9.6 10,6 %
7.4 9.2 7.8 %
6.9 8.2 7.2 %
6.1 8.4 7.5 %
4.9 7.7 7.2 %
3.5 6.4 5.8 3
4.6 12.3 8.1 %
0.1 0.3 0.0 %
1471 1524 946 Abs
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Question 34 /40
Are you a Swiss citizen?

ZH GE BS
Yes 93.9 82.7 92.9 %
No 6.1 17.3 7.1 %

1471 1524 946 Abs

Question 35
What is your nationality?
Italian 4,2 33.7 14,7 &%
Spanish 0.0 6.1 0.0 §
German 21.6 5.3 51.5 %
Austrian 11.3 3.4 4.4 %
French 0.0 30.7 11.8 %
Czhecoslovakian 0.0 0.4 4.4 %
Hungarian 1.9 0.0 1.5 %
Europe 3.3 14.0 7.4 %
Outside of Europe 0.0 6.4 4.4 %
No Information 0.0 0.0 0.0 §

90 264 68 Abs
35
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Question 36

With which of the following three opinions could you
agree eagsiest? Just mention the letter:

ZH GE
Past and present are too
often full of misfortune.
Only the future is important. 16.5 23,3
The future will not be much
better or worse than the present
and the past. 43,2 34,9
Present and future are un-
certainy, therefore one should
observe prover traditions and
habits more. 36.2 34,3
I do not know, no answer 4.1 7.6
1471 1522
Question 37

If you again think of your closer surroundings,

[N

/741
'}

BS

14.7 %

42,8 §

37.6 %

4.9 %

946 Abs

is there

something that could endanger the health of yourself or

your family?

Yes 33,0
No 66,7
I don't Know 0.3

1471

36

m e s e - -

29.5
70.2

0.3
1524

17.7 %
71.6 %
0.7 %
946 Abs
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Question 37A

Could you please tell me what that is?

Airplane noise

Airplanes

Traffic noise

Street and train traffic
Climate (foehn, fog, little
sun)

Air pollution, exhaust fumes
Industrial emissions

Other

Don't Know

is there possiblyr even something

or your families life?

Yes
No
I don't know

What is it?

Airplane noise

Airplanes

Traffice noise

Street and train traffic

ZH GE
31.2 45,8
5.4 4.7
8.6 13.1
4.8 5.1
4.5 2.0
25.5 16.2
2.3 3.3
4.7 9.6
0.0 0,2
485 450
Question 38

13.5
85.9

0.6
1471

that could endanger you

9.6
89.8
0.5
1524

Question 38A

e
[ S0 ST Y
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BS

18.7 %
1.9 %
18.7 &
6.9 §
3.4 %
36.3 %
6.5 §
6.5 %
I.1 %
262

15.5 %
83.7 %
0.7 %
946  Abs
4.1 %
7.5 %
7.5 %
51.7 %
37
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Climate (foehn, fog, little
sun)

Air pollution, exhaust
fumes

Industrial emissions

Other

I don't know

ZH GE
0.4 0.7
10,4 15.0
0.7 2.7
5.2 10.9
0.0 1.4
198 147

Question 39
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I will read to you a number of opinion of varying problems.
Please tell me each time your own feeling.

Modern technic enables
eorle to have a happier
life:

Completely correct
Somewhat correct
Not quite wrong
completely wrong

I don't know

No answer

Before giving developmental assistance
abroad, we should help the poor people

in our own country first.

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

38
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60.5
24,1
11.6
3.1
0.6
147

10.1
40.0
36.8
11.1
11.1

2.0
1524

47.4
30.4
14.9
5.1
2.2
1524

22.7 %
44,8 %
25.5 %
4,7 %
4.4 %
2.5 %
946 Abs
52.3 %
29.7 %
13.5 %
3.0 ¢ 1
1.5 &
946 Abs
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It doesn't make much sense to

ZH

become involved with the bureau-

cracy because it shows hardly

any interest in the problems of

the average citizen:

Compelety correct

Quite correct

Not nuite wrong
Completely wrong

I don't know, no answer

Mc .. people fall in one of
two categories, honest or
dishonest:

Completely Correct
Quite Correct

Not quite wrong
Completely Wrong

I don't know, no answer

The preservation of Swiss ways

19.4
27.3
36.8
13.3

3.1
1471

30.7
26,6
23.7
18.1

1.0

1471

is more important than increasing

wealth.

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

31.8
33.8
20.9
9.0
4.6
1471

GE

17.5
27.6
36.5
11.4

7.0
1524

19.7
28,5
28.7
18.8

4.3

1524

20,7
28,7
23,0
14.4
13.3
1524

BS

18.2
27.6
37.7
11.2
5.3
946

30.2
23.9
25.4
17.3

3.2

946

33.5

33,1

18.1
7.4
7.9
94

o IP oP dP P

Abs

o P IO N® IP

Abs

2> 00 IR O P ob
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In the final analysis the

mechanization of our world
creates more disadvantages
than advantages for people:

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

One can see right away if
one can trust another person
or not:

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

ZH

16.5
31.7
36.6
12,2
2.9
147

20.1
23,6
33.4
22,2

0.7
1471

Even Switzerland is practically
governed by a few powerful people
and the average citizen can not do

much about it.

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

Lo

27.1
30.9
26.9
12.9

2.2
1471

GE

12,3
31.7
39.0
12.3
4.7

1524

16.4
26,7
36.7
17.3
2.9
152

BS

19.8
31.8
33.2
10.8
4.4
946

17.4
23.3
37.4
20.6
1.3
946

P OP P IP IR o P oP OP JP

P P OF OF cP

Abs

Abs

Abs
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For an important position in
the community someone should
be chosen who has lived there
for a long time.

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

29.5
27,3
29.8
12.8

0.6
1471

If one studies the world situation
thoroughly, one can increase one's

influence on peolitics:

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

Cities are important but the
backbone of Switzerland is
fortunately still its many
rural communities:

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

Usually there is only one
correct way to do something:

Completely correct
Quite correct

Not quite wrong
Completely wrong

I don't know, no answer

22,6
41,1
21,2
8.0
7.1
1471

35.6
34.9
20,2
6.2
3.1
1471

26.4
20.9
31.0
20,5

1.2
1471

39.0
33.9
17.5
4.4
5.1
152

19.0
41.9
20.1

7.8
11.1
1524

24.6
37.8
18.3

6.0
13.3
1524

23.4
9.0
4.5

1524

31.7
30.2
22.8
11.4
3.8
94 Abs

P WP IP P P

20,7
33.3
24.9
9.7
11.3
946 Abs

M0 O oP JP P

35.3
32.3
21.2
5.6
5.5
946 Abs

P IP IR I P

25.6
21,2
30.4
19.5
3.3
940 Abs

0O P I A P

b1

© b meen s s e i o
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Which of these
with the most?

Question 40

three opinions do you tend to agree

ZH GE

In our country a young man can

reach any position if he has
enough education and tries

hard.

In our country too there are

30.5 42,7

societal barriers or obstacles
which make all efforts useless
unless one has the necessary con-

nections.

That there always will be
people that will go further
than others is based on the
fact that not all people
are equally intelligent and

efficient.

I don't know,

Do you consider

person?

F'ively
Quiet

I don't know

42

no answer

yourself a

29.1 23.4
38.7 29.6

1.7 4.3
1471 1524

Question 41

rather lively or

41.3 51.9
57.6 46.1

1.1 2.0
1471 1524

/47
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\ Yes
No
I don't know

Do you usually break

Question 42

ice when you make new friends?

ZH GE BS

42.6 40.4 40.8 %

49.6 50,5 48.5 %
7.8 9.2 10.7 %
171 152 946 Abs

Question 43

Do you prefer to plan or do you prefer to act?

Prefer to act
Prefer to plan
I don't know

65.0 67.5 65.00 %
30.7 25.8 28.2 %
4.4 6.7 6.8 %
1471 1524 946 Abs

Question 44

Would you be very unhappy if you would have to make do

wi thout frequent

tances?

Yes
No
Don't know

contact with friends and acquain-

51,2 57.2 50.0 %

47,2 40,2 47.3 %
1.6 2.6 2.7 %

1471 1524 946 Abs

43
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Question 45

Let'sassume that this would be a thermometer with which it
is possible to measure how much street traffic noise dis-
turbs you at home." The number ten (10) means that you

find street traffic noise unbearable, the number zero (0)
that it doesn't disturb you at all, Please tell me the
number that applies to you.

ZH GE BS
0 20.9 31.0 14.1 %
1 11.6 7.9 13.5 %
2 13.1 10.6 18.8 %
3 16.9 11.6 11.4 §
4 8.5 6.4 10,5 %
5 10.8 11.5 12.7 %
6 5.0 6.0 6.0 %
7 5.8 4.6 5.5 %
8 4.4 4.6 3.6 %
9 1.5 3.9 2.6 %
10 1.6 3.9 2.6 %

1471 1524 946 Abs

Question 45A

How often does it happen that street traffic noise startles
you?

Very often 4.7 7.9 3.6 %
Quite often 20,2 17.1 13.0 %
Somet imes 44.0 30.5 49,1 %
Hardly ever, never 31.2 44.6 34,3 %
555 597 507 Abs

Ly
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- that it keeps you from falling asleep or it
disturbs you while you sleep?

Very often
Quite often
Somet imes

Hardly ever, never

ZH

6.1
18.7
29.9
44.9

563

GE

10.6
16.9
28.0
44.6

597

BS

6.7
13.6
29.6
50.0

506

- that it disturbs you when you listen to the radio

or watch T,V,?

Very often
Quite often
Sometimes
Hardly ever,

-~ that the house vibrates?

Very often
Quite often
Sometimes
Hardly ever,

never

never

O bt
e s .
N WO

74.1

12.3
13.3
16.6
57.8

595

7.0
11.7
14,1
67.2

597

& 00 W
—-3 0

66.3

0 U
L ] [ ] t ]

w W oo

74.6
507

/50
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Abs

P JP IO P

Abs

o oP I P

Abs

- that it interferes with your conversations, or when you phone

somebody?

Very often
Quite often
Somet imes
Hardly ever,

never

6.8
10.6
23.4
59.1

555

Pt et
O w0
e o »
> = O

58.5
597

N =
¢ o

OO O

67.3
507

> OP of P JIp
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That is distracts you from your

work?
ZH GE BS
Very often 1.6 2.3 0.8
Quite often 3.1 5.2 3.6
Somet imes 16.0 11,6 16.2
Hardly ever, never 78.7 80.9 79.4
552 597 505

e TR Tt s iy e d €

P OP P P

Abs

- that it interferes with your relaxation or recreation?

Very often 8.5 14.1 6.5
Quite often 20.0 18.9 15.2
Somet imes 35.9 28.8 33,9
Hardly ever, never 35.7 38.2 44.4

555 597 507

Question 45B

Now use the same thermometer to assess the noise from
your neighbors and how much this disturbs you, again
from zero (0) to ten (10).

0 42,4 55.8 38.2
1 15.4 10.9 19.6
2 13.7 9.1 15.9
3 9.7 6.8 7.2
4 5.0 4.6 4.3
5 5.6 4.6 6.8
6 3.1 2.2 3.6
7 2.2 1.8 1.6
8 1.7 2.4 1.6
9 0.4 0.9 0.3
10 0.7 1.1 1.0

1471 1524 946

L6

3> P P oo I

P IR I MR IR P IP P P JP IR

l/bs
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Question 45E

How often does it happen that the airplane noise startles
you?

ZH GE BS
Very often 7.3 10.3 5.9 %
Quite often 17.1 16.7 21.3 §
Somet imes 41.8 24.8 47.7 %
Hardly ever, never 33.8 48,2 25.1 %
837 807 662 Abs

-~ that it keeps you from falling asleep or disturbs you while
sleeping?

Very often 6.9 13.9 4.4 %
Quite often 11.9 17.5 14.8 %
Somet imes 34.4 29.1 42.4 %
Hardly ever, never 46,7 39.5 38.4 %
837 807 662 Abs

- that it interferes when you listen to the radio or watch
T.V.?

Very Often 16.7 32.1 8.2 %
Quite Often 25,2 22.8 18.1 %
Sometimes 36.6 21,1 33,5 %
Hardly ever, never 21.5 24.0 33.5 %
837 807 662 Abs
- that is vibrates the house?
Very often 7.2 24.5 5.4 %
Quite often 19.0 19.6 16.0 %
Sometimes 42,8 24.7 44,7 %
Hardly ever, never 30.9 31.2 33.8 %
836 807 662 Abs

48
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- that it disturbs you in conversations or when telephoning? /54

ZH
Very often 14.8
Quite often 25,8
Somet imes 41.1
Hardly ever, never 18.3

837

- that it distracts you from your work?

Very often 1.9
Quite often 5.7
Sometimes 17.7
Hardly ever, never 74.6

836

GE

33.1
23.9
21.1
21,9
80

— o
L ®
@~ -~

76.8
807

- that it interferes with your relaxation

Very often 10.4 18.8
Quite often 18.4 20.6
Somet imes 40.0 29.6
Hardly ever, never 31,2 31.0
837 807

Question 46

BS

4.4
11.9
43.1
40,6

662

P P P P

Abs

IO IR P WP

Abs

and recreation?

5.3
13.6
39.6
41.5

661

Did the airplane noise cause you or your family to use

or other hearing protectors at night?

Yes 6.2
No 93.5
No answer 0.2

837

A el oy et

P IR P P

Abs

ear plugs

> oP P P
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- that you

Yes
No
No answer

- that you
Yes

No
No answer

- that you

Yes
No
No answer

- that you

Yes
No
No answer

- that you

Yes
No
No answer

50

use sleeping medication or tranquilizer?

ZH

stay home less?

much

GE BS

as you would like to?

20.9 5.7 %
78.1 93.7 %
1.0 0.6
807 662

%
Abs

11.0
87.2 9
1.7

806

%
%
%

O = N W

JV e L]
oW o

Abs

close windows and blinds, or do not open them at all?

34,5
65.1
0,2
836

52.9 23,6 %
46.6 76.0 %
0.5 0.5 §
807 662 Abs

haa noise insulation installed in your residence?

14,3 4,1 %
84,5 95.5 §
1.2 0.5 %
806 661 Abs

/55



- that you discussed possible health damage with the

doctor?
ZH GE
Yes 8,1 8.9
No 91.8 90.2
No answer 0.1 0.9
837 Nz
Question 47

BS

/56

Abs

At what time during day or night does airplane noise bother

you most?

In early morning

(6:00 to 8:00 am) 7.6

During forenoon

(8:00 to 12:00) 7.4

During noon

(12:00 am to 2:00 pm) 39.1

In the afternoon

(2:00 to 6:00 pm) 16.5

In the evening

(6:00 to 10:00 pm) 39.9

At night

(10:00 pm to 6:00 am) 23.4

Always the same 9.6

I don't know 1.4
1214

> IR P P oe P of o e
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Question 48

- on which week days?

ZH GE
On weekends 28.8 31,2
On other days 8.1 7.4
Always the same 58.3 53.7
I don't know 4,8 7.7
837 807

Question 49

BS

28.9
4.2
53.3
13.6
662

During which season does airplane noise bother you the

Spring 4.8 1.6
Summer 51.4 52.5
Fall 2.3 0.9
Winter 6.2 1.9
Always the same 32.9 39.5
I don't know 2.5 3.6

837 K07

Question 50

wn
= a3~ SRV = BUET S P -3 N
e o . . o -

[\
[SS I - = B oS By SRR IR ]

Do you sometimes contemplate moving away to escape the

airplane noise?

Yes 27.6 26.9
No 72.2 72.5
I don't know 0.2 0.6

837 807

52
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Question 51 /58

Do you believe that more should be done against airplane
noise?

ZH GE BS
Yes 81.6 93.4 81.0 %
No 17.4 5.1 16.3 %
I don't know 1,0 1,5 2.6 %
837 807 66 Abs
Question 52

\

In your opinion who or what is chiefly responsible for the
fact that not much is done against airplane noise?

The airport administration,

Swissair 15.9 11,8 16,8 %
Local, district, or federal
legislatures 31.3 34,3 39.9

Interests group like real estate
speculators, and real estate

owners 10.1 6.6 7.3 %
Noise victims 5.4 2.0 8.2 %
Insufficiently develecped

technology 31.2 37.7 20.9 %
Foreign airlines 3.6 3.7 2.2 %
I don't know, no answer 2.5 3.8 4.7 %

736 755 536 Abs
Question 53

Here are a number of concrete actions with which people
who are noise victims could successfully defend their intzrests,
Which measure do you consider the best?

Write to a newspaper 2.9 0.9 1.9 %
Complain to Swissair 4.8 1.6 4.9 %
Telephone a federal agency 2,3 1.2 2.8 %
Join an action group 18.8 22.0 6.5 %
Participate in a

demonstration 1.7 11.9 0.4 %
Sign a petition 35.8 13.1 %
Start an initative against

airplane noise 48,1 16.4 57.8 %

53
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Put government bodies under /59
pressure with unusual
measures? 9.0 10,2 7.5 %
I don't know 5.1 0.0 5.2 %
686 755 536 Abhs

Question 54

Which one do you consider the worst?

T e M R AN N TR YRR e

ZH GE BS
; Write a newspaper 18.5 22,0 14,9 %
. Complain to Swissair 24,5 26.5 21.5 %
: Telephone a federal agency 15.6 22.5 16,4 %
Join an action group 0.9 2.1 1.5 %
Participate in a demon-
stration 19.0 2.8 17.0 %
Sign a petition 0.3 0.9 0.6 %
Start an initiative against
airplane noise 0.9 17.9 0.4 %
Put government bodies under pressure
with unusual measures 18.5 5.3 19.4 %
I don't know 1.9 0.0 8.4 %

686 755 £36 Abs

Question 55

Would you vourself support the measure which you consider

good?
Yes 77.4 64.0 78.4 %
No 13.1 24.2 12.3 &%
Perhaps 7.3 9.5 7.8 %
I don't know 2,2 2.3 1.5 %
! 686 755 536  Abs

R
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Question 56

Did you or one of your relatives ever complain personally to
a government agency or newspaper in writing by telephone or
in person?

ZH GE BS
Yes 12,0 24.9 10.4 %
No 87.6 74.2 89.2 %
No answer 0.4 0.9 0.4 %
686 755 536 Abs

Question 57

How many airplanes, do you think, pass near your house

everyday?
0-25 39.7 21.4 71.6 %
26-50 21.1 25.2 16.6 %
51-75 10.0 14,0 1.2 8§
76-100 6.8 11.4 0.6 %
101-150 7.0 7.3 0.2 %
151-200 3.8 4.3 0.0 %
201-250 2.7 2.0 0.0 %
251-300 2.0 1.5 0.2 %
301-350 0.5 0.5 0.0 %
351-400 0.0 0.2 0.0 %
401 or more 0.6 0.2 0.9 %
I don't know 5.6 11.9 9.7 %
837 807 602 Abs
Question 58
What is your estimate of the distance at which these
airplanes usually pass your house?
Under 150 M 9.7 15.2 12.8 %
151-250 M 14,7 12,6 15.8 %
251-400 M 17.2 18.8 19.8 %
55

et L N Bty 8% 1 Vo %
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ZH GE BS
401-600 M 14.7 18.4 19,6 %
601-800 M 9.4 10,3 8.2 %
801-1200 M 16.7 13,2 11.5 %
1201-1600 M 6.0 4.0 3.5 %
1601-2000M 4.5 4.0 2.7 %
More than 2001 M 6.9 3.5 6,0 %
I don't know 0.0 0.0 0.0 §%
795 741 546 Abs
Question 59

Adding together all those noises do you believe that your
neighbors feel less, just as much or more disturbed than you
do?

Less 5.9 12.5 4.5 %

As much 72.3 74,5 73.8 %

More 17.3 4.3 15.0 %

I don't know 1.6 8.7 6.7 %
1471 1524 946 Abs

Question 60

Are you now more, equally or less disturbed by noise than
yo: were one year ago?

More 31.0 30.9 25.9 %

Equally 56.5 60.5 62,8 %

Less 11.4 6.4 9.4 %

I don't know 1.2 2.2 1.9 %
1471 1724 946 Abs

56

/61



o o -
e AR T o -

!
f
4

Question 61

Is this so because you have become more sensitive to noise

or because the noise level has increased?

ZH GE
More sensitive 4.8 15.4
More noise 83.6 75.7
Both 10.3 7.6
1 don't know 1.3 1.3
457 474
Question 62

Do you think that in ten years there will be more, equal or less

noise?

More 76.8 71.3

Equal 12,0 12.1

Less 10,2 12,6

I don't know 1.0 4.1
1471 1524
Question 63

Can you get used to the noise?

Yes 73.5 65.8

No 24.9 31.6

I don't know 1.6 2.6
1471 1524

ARSI«

BS

— Q0
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e o o o
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68.5
29.1
2.4
946
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Question 64 /63

Here is that thermometer again with which you can measure
how much the noise is responsible for your worries and
difficulties. Number ten means that the noise is practically
the cause of all your problems, and the number zero means
the noise is not involved at all. Please tell me how you fee]
about that?

0 46 .4 45,6 47.9 %
1 12.0 8.0 11.3 %
2 11.9 9.5 12,1 %
3 8.6 8.6 8.2 %
4 6.3 5.9 4.5 %
5 7.2 8.7 7.0 %
6 2.2 3.9 2.6 %
7 1.6 3.1 2.3 %
8 1.4 2.8 1.4 %
9 0.3 1.1 0.3 %
10 1.2 2.8 1.1 %
No answer 0.6 0.0 1.1 %
1471 1524 7406 Abs
Question 65
I will read some opinions to you about air traffic and
the profession of a pilot. Please tell me how correct
or how wrong you find those opinions,
Being an airplane pilot
is one of the most beautiful
and most exciting jobs of all.
Completely correct 31.9 24,7 30.1 %
Quite correct 40.1 40.7 39.7 %
Not quite wrong 20.8 23.4 20,5 %
Completely wrong 4,8 5.2 5.0 %
I don't know, no answer 2.4 6.0 4.7 %
1471 1524 946 Abs
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I often have a bad feeling if an airplane flies

low above me:

ZH
Completely correct 18,7
Quite correct 23,5
Not quite wrong 24,2
Completely wrong 33.2
I don't know, no answer 0.4

1471

GE

5.6
12.6
25.2
55.2

1.4
1524

Sure, airplane noise is a problems for many
people but it is possible to escape it if it

becomes too disturbing:

Completely correct 22,2
Quite correct 24.7
Not quite wrong 31.4
Completely wrong 21.0
I don't know, no answer 0.7

1471

10.0
21.8
39.6
26.2

2.5
1524

When an airplane flies above me I sometimes

am afraid it could fall down:

Completely correct 8.4
Quite correct 14,1
Not quite wrong 20.7
Completely wrong 56.4
I don't know, no answer 0.3

1471

There are such powerful economic
interests that it is impossible to
do anything against airplane noise:

Completely correct 22.6
Quite correct 27,2
Not quite wrong 34.3

o QT nwe n o i e o e e vt e e e

=
TV ke N O O e

tO® *» o o o
e - N - NV o ]

o

14,8
29,3
34,2

BS

21.0
31.0
26.1
20.8
1.1
94

9.9
19.5
38.1
30.3

2.2

946

11.1
18.9
24.8
44.2
1.0
946

16,2
31.0
33.4

o0 P OP dP P

e o L R

Abs

IP P P o P oP IR P IR IR

o0 P Ie

Abs

Abs
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ZH
Completely wrong 13,5
I don't know, nho answer 2.3

1471

It is unavoidable that a small minority
will have to accept airplane noise:

Completely correct 49,5
Quite correct 35.3
Not quite wrong 10.0
Completely wrong 4.1
I don't know, no answer 1.1

1471

When I hear an airplane I often
think of interesting and far-away
places:

Completely correct 39.6
Quite correct 25,2
Not quite wrong 17.3
Completely wrong 16.9
I don't know, no danswer 0.9

1471

Compared to a bus driver pilots
are overpaid :

Completely correct 8.6
Quite correct 17.7
Not quite wrong 30.9
Completely wrong 35.6
I don't know, no answer 7.2

1471

60

GE

15,5
6.2
1524

25,7
43,8
15.8
11,5

3.1
i524

33.5
30.1
17.7
16.3

2.4
1524

BS

14,5
5.0
046

35,3
40,4
16,3
6.3
1.7
946

35.4
29.1
16.7
17.1
1.7
946

5.9
10.4
32.6
32,6
18.6

946

P IR dP I P

IR P GO IP P

P P OF dP P

Abs

Abs

Abs

Abs
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Flying is dangerous:

ZH GE BS
Completely correct 8.6 9.4 14,3
Quite correct 12,4 18.0 19.8
Not quite wrong 31.3 33,2 36.3
Completely wrong 47,2 38,1 28.2
I don't know, no answer 0.5 1.4 1.5

1471 1524 94

If the people who notice airplane ncise
most would be compensated they would accept
it.

Completely correct 8.1 5.8 5.0
Quite correct 17.2 14.8 14.1
Not quite wrong 35.2 28.4 35.6
Completely wrong 37.3 45,0 40.1
I don't know, no answer 2.2 6.0 5.3

1471 1524 946

Question 66

To whom do airports bring the greatest advantages

Interest groups in the
economy, businessmen,

industrialists 38,3 42,3 47.7

Myself, my family, friends

and acquaintences 0.5 1.0 0.5

The communities near

airports 2.2 0.5 0.6

The cities of Zurich,

Geneva, Basel 2.0 10,0 8.8

The cantons of Zurich,

Geneva, Basel v.8 16.4 20.0

A1l of Switzerland 47.3 16.9 15.4

The foreign nations 1.5 7.7 2.6

I don't know, no answer 1.4 5.2 4,3
1471 1524 946

P o IP OP P

P IP M N WP

P oR JdP P P o o op

Abs

Abs

Abs
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Question 66 A

And to whom chiefly is it disadvantageous?

ZH GE

Interest groups of the

Economy (businessmen,

irdustrialists) 0.3 0.4

Myself, my relativesy friends

and acquaintances 8.6 8.3

The community bordering on the

airport 79.1 79.1

The cities of Zurich/Geneva

/Basel 0.5 0.7

The cantons of Zurich/Geneva

/{Basel 1.5 1.6

Foreign countries 1.2 0.9

I don't know, no answer 8.1 8.5
1471 1524
Question 67

Did you ever fly?

Yes 68.7 67.8

No 31.3 32,2

No answer 0.0 0.1
1471 1524
Question 68

How often?

One to two times 38.7% 35.3

Three to ten times 36.3 33,2

More than ten times 24.8 30.9

I don't know, no answer 0.2 0.7
1011 1034

62
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63.4
36.6
0.0
946 Abs

P o o

44,3
35,2
20.5
0.0
600 Abs
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Question 69

Do you or one of your close relative
or friends work in a company that is
connected with the airport of Kloten?

Yes
No
I don't know, no

ZH

43,1
56.7
answer 0.2
1471

Question 70

Do any of the following statements

apply to you?

I often have so much to zZo that I don't know
where to find the time

Yes
No
I don't know, no

"It would be fun

Yes
No
I don't know, no

"In a discussion

Yes
No
I don't know, no

answer 0.5

to trap a lier in

59.4
37.9
answer 2.7
1471

46.3
45.3

8.5
1524

his own lies",

36.1
61.9

2.0
1524

I often lose the argument"?

35.9
58,7
answer 5.4
1471

21,2
67.9
10.9
1524

/68
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14,6 %
84.9 %
0.4 %
945 Abs
52.5 %
41.9 %
5.6 %
946 Abs
40.9 %
58.1 %
1.0 %
946 Abs
28,6 %
62,2 %
9.2 %
946 Abs

63




Dl

5 g O S

Lwer

"If someone talks stupidly about something
I am well informed about I correct him?

ZH GE
Yes 73.6 86.9
No 23.17 11,0
. don't know, no answer 2.7 2.2

1471 1524

"I can be friendly to people whose actions
1 consider to be wrung"?

Yes 64,0 60.5
No 33,2 35,5
I don't know, no answer 2.8 4,0

1471 1524

"My ways to do things are often misunderstood by
other people"?

Yes 22.8 33.7
No 71,3 59,8
I don't know, no answer 5.9 6.4

1471 1524

Question 70 A

Reaction of people interviewed
to the judgement of the interviewer

Lively, Interested 64.4 71.9
Indifferent 24.9 17.5
Reserved 9.4 8.7
Negative 1.3 1.9

1471 1524

6l

BS

69.1
26.1
4.8
946

66.8
29.1
4.1
946

20.5
70.0
9.5
946

Abs

9P oP oP

Abs

@ P oP

Abs
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Question 70B

Assessment of the honesty of the answers by the
interviewer?

ZH GE BS
Honest 60.6 86,7 71.9 %
Genera'ly honest 36.4 12,3 25.6 %
Questionable 3.1 1.0 2.5 %
1471 1524 945 Abs

Question 71

In conclusion 1 have a number of personal questions

which are interesting to physicians. To assure anonymity
also from me as the interviewer these questions have been
printed on a special sheet. You may fill out the answers
and put the sheet in the envelope. Please check whether the
statements apply to you often, sometimes, rarely, or never.
Please do not omit any of the lines.

I have no appetite

Never 32.4 44,0 38.5 %

Seldom 39.0 33.4 35.3 %

Somet imes 22.4 17.3 19.1 %

Of ten 6.3 5.3 7.1 %
1458 1490 916 Abs

1 feel fatigued and listless

Never 7.1 9.6 12,0 %

Seldom 34,2 23,2 35.9 %

Occassionally 46.7 48.8 39.3 %

Often 12.1 18.4 12.8 %
1461 1483 920 Abs
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1 have heart palpitations
pain in the heart arca.

Rarely
Never
Sometimes
Often

I quickly feel exhausted

Never
Seldom
Sometimes
Often

I am fearful and insecure

Never
Seldom
Sometimes
Often

or a stabbing

ZH

46.8
27.1
19.8

5.8
1452

23.1
44.9
23,2

8.5
1453

37.9
38.6
17.6

5.0
1446

I feel bloated or have pressure in

Never
Rarely
Sometimes
Often

66

39.2
34,6
20.5

5.6
1456

GE

50.6
22.0
19,6
7.9
147

20.9
35.6
29.1
11.4
1481

34.3
32.9
23.9

9.0
1474

my stomach

55.1
22,8
16.8

5.3
1462

BS

49.9
23.5
20,7
5.9
912

25,1
41.4
25.4
3.0
912

42.2
36.6
17.3
3.9
909

44,2
31.6
18.4
5.8
914

P P O P

Abs

dP gP > g

Abs

B o JP JO

Abs

o JP IP P

Abs
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I suffer from heartburn and belching /T2

ZH GE BS
Never 54,9 54,2 60.2 %
Seldom 26.2 22.3 23.8 %
Somet imes 13.9 16,6 12,0 %
Often 4.6 6.9 4,0 %
1453 147 919 Abs
I am constipated
Never 44,8 52.5 48.5 %
Seldom 28,4 22.7 28.2 %
Often 15,2 12.7 12.4 %
Somet imes 11,2 12.1 10.9 %
1452 1477 919 Abs
I have no energy
Never 32.4 50.1 38.5 %
Seldom 45,2 35.4 44,1 %
Somet imes 18,9 11.7 14,7 %
Often 2.5 2.8 2.7 %
1444 1454 910 Abs
I am angered by trifles
Never 14,7 32.3 18.7 %
Seldom 42.4 30.2 39.8 %
Sometimes 32.6 28.3 33.9 %
Often 9.8 9.2 7.6 %
1450 147 921 Abs
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I am worried

ZH
Never 17.8
Seldom 40,7
Somet imes 30.2
Often 10.7
1450
I suffer from rheumatism
Never 64.5
Seldom 14.9
Sometimes 12.3
Often 7.8
1451
I can not concentrate
Never 18.1
Seldom 46.6
Sometimes 29.8
Often 4.8
1447

I suffer from feelings of anxiety

Never 24.3
Seldom 42.0
Sometimes 26.5
Often 6.3
1447

® 63

GE

27.7
29.4
27.4
15.5
1482

50.3
14.5
17.6
17.6
1481

28.5
34.2
29.8

7.5
1464

30.1
34,3
28,7
6.9
147

BS

20.1

41.4

28.9
9.6
91

65.6
13,3
13.4
7.6
916

23.0
45,1
27.9
3.9
913

29.4

38.8

26.3
5.6
91

9P P oP 0P

Abs

IR P OP P

Abs

of o IP 0O

Abs
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I suffer from a lack of libido

Never 43,17 59,3
Seldom 32.9 23.9
Somet imes 15.9 13.2
Often 3.6 3.6

1402 1383

I suffer from sleep disturbances and wake
up frequently

Never 28,2 30,0
Seldom 36.1 28.5
Sometimes 22,0 24,2
Often 13.8 17.3

1459 1487

I cannot fall asleep

Never 30,7 35.9
Seldom 37.8 27.3
Sometimes 21.9 22.4
Often 8.8 14,4

1447 1484

50.5
29.5
14.8

5.1
836

32.2
33.5
20.4
14.0

917

35.3
34.8
19.8
10.1

914

I am not rested in the morning and have difficulty

getting up

Never 20,2 27.5
Seldom 35.7 31.6
Sometimes 28.8 25,7
Often is5.n 15.1

1453 1482

v SRR el e e 1 A i M A G X s O AN B Mgt S 0o

25.9
35.0
26.2
12,8

929

oR 9P dP oP

Abs

90 IP P oe

Abs

3> of of o
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I have bad dreams or nightmares

Never
Seldom
Somet imes
Often

I worry about my job

Never
Seldom
Sometimes
Often

ZH

46,2
36.8
12.8

3.8
1453

46.0
31.6
18.7

2.6
1441

I have problems with my relatives

Never
Seldom
Sometimes
Often

I feel cold, shiver,

Never
Seldom
Sometimes
Often

70

26.1
42.5
24.6

6.3
1450

have cold feet and hands

43.8
29.1
16.9

9.0
1441

GE

41.9
35.2
16.4
6.5
147

46.1
23.7
23.2

7.1
1457

29.4
32.1
29.5

9.1
1477

50,9
22.7
16.8

9.7
1474

BS

49.5
35.8
11.4
3.3
915

54.9
32.2
11.3
1.7
904

32.5
39.0
22.3
6.3
912

47.8
26,3
15.6
10.4

917

]
$
]
$
Abs
%
%
$
$
Abs
%
%
$
$
Abs
$
$
%
%
Abs
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I feel depressed and sad

Never
Seldom
Somet imes
Often

I am tense

Never
Seldom
Somt imes
Often

ZH GE
31.6 41.7
44,2 34,6
19.8 19.3
3.8 4.4
1450 1475
18.6 41,3
3¢.4 31.4
33.1 21.7
8.1 5.5
1446 1449

I suffer from neck or shoulder pains

Never
Seldom
Sometimes
Often

I am restless and cannot sit

for a long time

Never
Seidom
Sometimes
Often

50.7 47.3
23.0 19.7
18.3 19.7
7.5 13.2
1451 1480

on the same chair

27.5 38.7
35.5 27.6
23.7 21.6
12,7 12.1
1450 1475

F———

BS

36.6
40,1
19.2
4.0
917

25.1
57.0
30.2
7.7
906

51.7
20,3
19.4
8.7
913

34,8
33,7
21.9
9.7
915
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ZH GE BS
I have back and lower back pain Ya ki
Never 28.9 31.4 31.3 %
Seldom 25.9 22.9 23.7 %
Sometimes 27.2 27.2 29.2 %
Often 17.8 18.6 15,8 %
1456 1476 919 Abs
I suffer from groundless mood changes
Never 35,7 41.0 40,9 %
Seldom 40.7 34.8 39.9 %
Sometimes 18.4 18.8 15.4 %
Often 4,3 5.4 3.7 %
1446 1465 914 Abs
I find everything repugnant
Never 49,2 59.9 53.7 %
Seldom 35.4 25.1 32,7 %
Sometimes 13.4 12.0 12.3 %
Often 1.2 3.0 1.2 %
1446 1479 910 Aos
My life appears to be monotonous and boring
Never 16,3 61,3 52,2 %
Seldom 32.6 23.8 29.7 %
Somet imes 17.9 12,3 16.3 %
Often 2.5 2.6 1.7 %
1449 1472 915 Abs
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1 feel overworked

Never
Soldom
Sometimes
Often

I drink alcohol

Never
Seldom
Sometimes
Often

Use of medication

1 take pain tablets

One or more per day
One to two times per week
Less or never

I take sleeping tablets

One or more per day
One to two per week
Less or never

I take tranquilizers

One or two per day
One or two per week
Less or none

ZH

30.1
36.5
27.8

5.1
1451

16.6
36.4
43.4

3.4
1456

GE

34,8
27.4
30.7

7.1
1465

29.6
33.6
31.3

5.5
1475

Question 71
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34.8
36.9
24,7
3.6
911

16.6
35.1
41.5
3.8
919
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2,9
5.3
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APPENDIX 3
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Figure 6.1.*
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] Representation in NNI

Influence on the person himself, depending on
airplane noise exposure (NNI)

"Did the airplane nolse cause you or
your family to...

a) "... use earplugs at night?"
(v yes answers of all those questioned)
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=% 0-1 w-29 30-33 40-49 $0- 89 60-10
—= NN
(p <.002 ¥ =a-.40)
%
40 b) "...use sleep medications or
tranquilizexs?"
30 4 (% yes answers of all those questioned.)
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<10 -1 20-25  0-3%  40-45  0-5  60-70
——a= NN|
(p « .001 ¥ =-.47)

40 -
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00 (o}

¢) "... talk to an M.D. about
possible health damage?"

(¢ yes answers of all uy)
those questioned.)
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{36) 178
17 (9 20 r-;;——— 108

—s —
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IR ot Y
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Figure 6.5.%
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Influence on the physical environment depending
on airplane noise exposure (NNI)

"Did the airplane nolse cause you or your
family......

a) "o.o to keep windows and shutters closed?"”
(v yes of all those who were questioned.)

(40}

(239)

(2N

464 1Y ]
(2081

40 4
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b) "... to install sound insulation in your
home?"

(v yes of all those questioned.)

(13)

(68

n 1 gy 178
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Figure 6.6%
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Disengagement from area of stress causes by /81

mobility depending on airplane noise exposure (NNI)

"Did the airplane noise cause you or your
familyl.'.'l.

a)"...to stay less outzide than you would
want to?"

{8 yes of all questicned.)

(28

1124}

M2
fuh 22.1

“© 0-19 - 0-% 40-49 0-% 60-70
Fiugiirmbdeiosiung i
(P00l Ye-.5¢13

b) "...to stay less at home?"
(8 yes of all questioned)
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c) "svs to sometimes congider moving away?"
N in order to escape the airplane
0 - noise?”
tioned. \19e)
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Figure 6.9% Use of political articulation depending on

airplane noise (NNI)

a) "Do you believe that more should be done
against airplane noise?"

(v of yes answers of all those questioned.)
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b) Would you yourself support measures actively
which you consider effective?

(s yes answers of all those questioned who felt
that more should be done against airplane noise.)
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¢) "Have you or someone in your family ever complained
to an administration or to a newspaper in writing, by

phone or in person?

(s of yes answers of all those questionea.)
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%, sher Belragion
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e 208
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Figure 6.14% Satisfaction with living situation and perceived
evaluation by others depending on airplane
noise, street traffic noise and total noise

exposure

satisfaction with living
situation:"If you think

of you residence, do you
like it very much, quite
well, not very much, not
at all?" (s of the "very

much" answers of all

v, those questioned.)

0 j (4re,
669 {941}
b 67
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<20 20-3 >4)
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{pec.00) e .20)

Evaluation by others:

*"1f you have vigsitors from
out of town do they find
your living situation very
good, good, not so good?"
(s of "very good" answers
of all those questioned

(1)
4

isan) Lin2)
04 30.2

<30 0-43 >%

v
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